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ABSTRACT 
Though work stress research has come a long way since the early unidimensional 
models of stressor-outcome relationships, there continues to be a lack of consensus on 
how stressors influence employees, and on how individual employee characteristics 
influence the stressor appraisal process. This study utilized a 3-wave longitudinal design 
to investigate the relationships between the appraisals of challenge and hindrance 
stressors at work, perceived resilience, stress mindset, and psychological strain. Split into 
two separate models, the present study sought to extend previous research on the 
mediating effects of perceived resilience on the relationship between stressors and strain, 
and to investigate potential reciprocal relationships among stressor appraisals, perceived 
resilience, and stress mindset. Results showed that a reciprocal effect existed between 
hindrance stressor appraisals and perceived resilience, but not between challenge stressor 
appraisals and perceived resilience, where only the appraisal to resilience path was 
significant. Additionally, while some of the relationships between appraisals, perceived 
resilience, and strain were supportive of my hypotheses, I did not observe any mediating 
effects of perceived resilience. Finally, while bivariate correlations showed some level of 
association between stress mindset and perceived resilience, SEM did not replicate these 
relationships. Despite the lack of support for many of my hypotheses, the findings of the 
present study held important lessons for work stress research, especially given the 
methods used. A discussion of implications for work stress and stressor appraisal 
research, and for organizational practitioners, is included.  
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Early scholarly efforts to understand stress fell into two primary perspectives 
(Podsakoff, 2007). The first and more popular perspective was simple; that stressors lead 
to negative outcomes for individuals and even organizations (Jamal, 1985, 2007; Lupien, 
McEwen, Gunnar, & Heim, 2009). There is a large body of research supporting this 
perspective, showing that stressors lead to a multitude of outcomes like poor health, 
decreased performance, burnout, and turnover (Chandola, 2010; Lupien et al., 2009; 
Sonnentag & Frese, 2003). Research under this perspective has also shown that stressors 
have caused substantial increases in cost for organizations in terms of absenteeism, health 
care expenses, and other causes (Hassard, Teoh, Visockaite, Dewe, & Cox, 2018).  
The second perspective, on the other hand, purported that the relationship 
between stressors and individual outcomes is more complicated (Muse, Harris, & Field, 
2003; Selye, 1977). This second perspective came about because researchers noticed that, 
while stressors do have negative effects, this is not always the case. Yerkes and Dodson 
(1908) were the first to document a potential positive effect of stressors. They noted that 
stressors can be positive in that it can increase arousal and engagement in certain tasks. 
However, beyond a certain level, stressors lead to negative effects. This research 
suggested that the relationship between stressors and individual outcomes was in the 
shape of an inverted-U, whereby the outcomes like performance and engagement increase 
with stressors until a certain point at which the stressors causes the performance, 
engagement, and other outcomes to deteriorate (Yerkes & Dodson, 1908).  
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Generally speaking, research has shown some support for both of these 
perspectives (e.g., Jamal, 2007; Muse et al., 2003). This lack of consensus, and the well-
demonstrated importance of increasing our understanding of work stress, have led to the 
development of what might be considered a third perspective. Based on the idea of 
appraisals, this relatively newer perspective (Lazarus & Folkman, 1984) posited that the 
experience of stressors, and the outcomes that follow, are determined by an appraisal 
process that categorizes the stressors as either positive (i.e., a challenge) or negative (i.e., 
a threat), or as some combination of the two. Research applying this model to the 
workplace has shown promising support (e.g., Cavanaugh et al., 2000; Lepine et al., 
2005). One of these new models developed under the perspective, the Challenge-
Hindrance (CH) stressor framework, explained why researchers were able to find support 
for both the previous perspectives of work stress. That is, certain stressors that 
Cavanaugh et al. (2000) would consider hindrances lead to negative outcomes only. Yet, 
other stressors that would be considered challenges may lead to positive outcomes.  
In one recent study, Crane and Searle (2016) examined some of the potential 
differential relationships between these two categories of work stressors and outcomes 
like perceived resilience and strain. Based on research showing how a limited amount of 
negative life experiences was associated with higher resilience (e.g., Seery, Holman, & 
Silver, 2010), researchers have theorized that the work environment (i.e., both challenge 
and hindrance stressors) would be an important component in helping individuals build 
their levels of perceived resilience, but also in explaining individuals’ depletion of 
resilience. Perceived resilience refers to an individual’s perception of their ability to 
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adapt to and overcome adverse life events (Fletcher & Sarkar, 2013). Though research 
has shown that perceived resilience is related to both personal characteristics (e.g., Hu, 
Zhang, & Wang, 2015) and life experiences (e.g., Seery et al., 2010), Crane and Searle 
(2016) showed preliminary evidence that work stressors may be associated with changes 
in perceived resilience. However, the authors noted that their study suffered from not 
being a true longitudinal study and some potential measurement issues. Despite these 
limitations, their study, along with others, have led to an advancement in our 
understanding of different ways work stressors influence individuals’ lives. That the 
study suffered from certain methodological limitations is a common characteristic in this 
line of research (Mazzola & Disselhorst, 2019). However, the theory developed in studies 
like that of Crane and Searle (2016) is important to understand. Therefore, researchers 
have noted the need for replication and extension efforts to further confirm this theory 
development.  
In 2019, two review articles were published in a debate-style format with the 
intent of summarizing the current state of knowledge and understanding of this popular, 
relatively young model of work stress (the CH framework). In one of them, Mazzola and 
Disselhorst, (2019) portrayed the current state of evidence supporting the original CH 
framework as weak. In fact, not only did their review imply that the framework lacked 
empirical support, the authors even suggested that some evidence pointed to major issues 
with key components of the model. For example, while the original support for the 
framework implies that different stressors will have opposite effects depending on 
whether they fall into challenge or hindrance categories (Cavanaugh et al., 2000), 
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Mazzola and Disselhorst (2019) brought together a number of studies showing that these 
two categories of stressors often have similar or even the same effects on individual 
outcomes. The authors went on to explain why the original publication containing the 
framework and some of its early supporting research might stand in such contrast to the 
many studies failing to support it later. The authors noted that their intent was not to say 
that the model is without utility. In fact, they noted multiple consistencies between the 
model and empirical support. However, their point was to highlight that many researchers 
have jumped to suggestions based on tenets of the model, such as the idea that 
supervisors should increase challenge stressors to increase job performance, without 
careful consideration of the full corpus of research on the model.  
In the second review published with the same intent of summarizing the current 
state of knowledge and understanding of the CH stressor framework, O’Brien and Beehr 
(2019) argued that the framework has led to productive research and insights into how 
work stressors influence outcomes differently. Their review did not directly oppose the 
previously described review (i.e., Mazzola & Disselhorst, 2019). In fact, O’Brien and 
Beehr (2019) named some of the same issues with the literature. However, the authors of 
this second review emphasized more the conceptual merits of the model. Namely, the 
authors argued that the CH framework is the best attempt to categorize stressors, and that 
that categorization is worthy of our focus as psychologists and organizational scientists. 
O’Brien and Beehr (2019) supported their stance by citing the many findings showing 
varying outcomes of different types of stressors and the meta-analytic support for 
categorizing stressors as challenges or hindrances (e.g., Lepine et al., 2005).  
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Interestingly, a few concepts emerged in both review articles similarly. For 
example, both sets of authors noted a need for the investigation of possible curvilinear 
relationships between stressors and outcomes. Both reviews further mentioned the need 
for increased methodological rigor, novelty, and causal research designs like experiments 
and longitudinal studies. Finally, the two reviews discussed the ambiguity in the literature 
regarding the best strategy for measuring challenge and hindrance stressors. These 
conclusions, along with the contrasts between the two reviews, illustrate the status of our 
understanding of work stress and its effects on employee outcomes; major research 
questions remain unanswered.  
Outside of the development of the CH framework, another theory related to the 
appraisal of stressors was developed. The Stress Mindset (SM) theory (Crum, Salovey, & 
Achor, 2013) posited that an individual’s mindset can allow them to view stress in 
general as either enhancing or debilitating. What follows then are behaviors consistent 
with the individual’s mindset that allow growth and arousal from stress, or strain and 
other negative effects. SM is similar to the idea of appraisals in that they both represent 
individual differences in terms of how individuals view and respond to stressors. 
However, the authors of this theory distinguished it from appraisal, noting that while 
appraisal applies to stressors as they present to an individual, SM describes the 
individual’s overall mindset about the nature of stress as either enhancing or debilitating. 
So, while stress mindset influences behavior around stressors, and may influence 
appraisals, the appraisal is separate.  
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Researchers have begun to investigate the relationship between SM and appraisals 
of stressors (e.g., Kilby & Sherman, 2016). Kilby and Sherman (2016) showed that 
having a more positive mindset (i.e., that stress is enhancing) was related to stressors 
being appraised as more challenging for a minimally invasive stressor. However, critical 
questions remain unanswered. For example, the researchers were unable to find any 
connection between SM and appraising stressors as hindering/threatening. Additionally, 
experiments and longitudinal research are still needed to further delineate how SM, 
appraisals, and other factors influence coping behaviors and other outcomes later on. 
Finally, their study was only able to show a relationship between SM and appraisals in a 
low-intensity stress situation, which leads them to suggest that future researchers examine 
this process with other levels of stress.  
Based on the lack of consensus on the effects of work stress, measurement issues 
related to stress appraisals, and the potential for newer theories to impact our 
understanding of the stressor-appraisal-outcome process through theory integration, I 
conducted a longitudinal study with three waves of data and a relatively large working 
sample. For the current study, I posited that measuring the appraisal of stressors, SM, 
individual characteristics like resilience, and key outcomes like strain, across three time 
points in working adults, would advance our understanding of these critical processes. I 
approached this course of inquiry with three overarching purposes in mind. First, a 
purpose of this study was to illuminate how consideration of the appraisal process is 
critical to research on stress, at least until our field has a better understanding of 
individual differences in appraisals. With this, I aimed to examine key predictors of the 
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valence and degree of severity of appraisals of stressors as either challenging or 
hindering. Second, I integrated new theories related to stress and appraisal (e.g., stress 
mindset) that have only recently been considered together. Finally, a goal of this study 
was to confirm a few recent suppositions in the literature that are currently only based on 
weak evidence (e.g., small, cross-sectional studies). That is, part of the purpose of this 
study was to replicate and extend recent research to help confirm the theory development 
posed therein.  
I share in the pleadings of Mazzola and Disselhorst (2019) that organizational 
decision makers and other professionals need recommendations related to employee 
stress based on better science. The importance of understanding these processes cannot 
be overstated. My hope is that the current study that has satisfied some of the ambiguity 
in the literature and will afford researchers and practitioners additional evidence and 
knowledge in working to understand work stress. Clearing up measurement issues and 
integrating modern theories of stress and appraisal are key to achieving these goals. With 
these purposes in mind, I first provide an in-depth review of key theories and the 
collections of evidence that support them. Within this review, I give special focus to 
measurement issues, especially those related to the measurement of appraisals. Then, I 
propose specific hypotheses that follow from this review. Finally, I outline a 
methodology and analytical plan to test those hypotheses and fulfill the purposes 
mentioned above. To guide the development of this research, the following conceptual 
model was developed (see Figure 1). The model shows the hypothesized relationships 
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among the variables included in this study. The model is further broken down in the 





The Appraisal of Stress 
Traditional models of stressors and their effects tended to focus on the direct 
relationship between the stressor and outcomes that followed (Beehr, 1995; Jex & Beehr, 
1991). This model of stress simply posited that in general, stressors at work lead to 
negative outcomes for employees, which were conceptualized as strain. While the model 
was important in the development of stress literature, primarily by motivating the field to 
study stress due to its negative effects, the model ignored any mediating effects or 
individual differences in this process (Jex, Bliese, Buzzell, & Primeau, 2001). Despite the 
large amount of research documenting the relationship between stressors and strains (Jex, 
1998), recent researchers have shown that considering individual differences in the stress-
response process is paramount to the development of our understanding of stress and its 
effects (Lazarus & Folkman, 1984).  
Consideration of cognitive processes as mediating factors of the stress-response 
process grew out of compelling evidence that all stressors do not affect all individuals in 
the same manner (Guillet, Hermand, & Mullet, 2002; Lazarus & Folkman, 1984). 
Lazarus and Folkman (1984) noted in their book how prior to the 1950’s and 60’s, 
psychologists were hesitant to consider cognitive processes as mediators, mostly because 
they could not be directly observed. As such, justifying the study of such processes was 
difficult and rare in the literature. However, by the 1970’s, the field of psychology 





including cognitive processes in research (Miller, 2003). Part of this revolution was 
investigating whether the theories of the newly appreciated field of cognitive psychology 
could help fill the paucities of the previous generation of psychological research. 
Following with this trend, Lazarus and Folkman (1984) asked whether cognitive 
processes could be at the root of why the outcomes of similar stressors look different for 
different people. Most stress researchers seemed to ignore this finding because, on the 
average, stressors seemed to impact everyone the same (Lazarus & Folkman, 1984). The 
authors noted, “If we do not consider these [cognitive] processes, we will be unable to 
understand human variation under comparable external conditions” (p. 23). Indeed, 
research since that seminal work was published has confirmed that the appraisal process 
is fundamental to individual differences in the response to stress (Brady & Cunningham, 
2019; Lazarus, 1991).  
The model developed by Lazarus and Folkman (1984), known as the 
Transactional Model of Stress and Coping, described the process by which individuals 
are presented with stressors, appraise those stressors, and then behave consistently with 
that appraisal. The appraisal process is described by the authors as a process of 
categorizing a stressor in terms of how it will impact the individual’s well-being. Lazarus 
and Folkman (1984) broke down the appraisal process into two separate components, 
primary and secondary appraisals. In the primary appraisal, individuals develop their 
initial perception of an event. That is, the individual decides that the event is either 
irrelevant, dangerous (i.e., a potential stressor), or a positive event. Then, if the event is 





the perceived impact of the stressor and the individual’s ability to cope with and 
overcome the stressor. The secondary appraisal, then, is what leads to the implementation 
of various reactions and coping behaviors. The secondary appraisal is also heavily reliant 
on resources. For example, if an individual has high levels of time, social support, and 
other resources, they may be more likely to appraise a potential stressor as less severe 
(Lazarus, 1991; Lazarus & Folkman, 1984).  
Furthermore, they noted that this process is how stressors acquire meaning and 
significance to the individual. Finally, Lazarus and Folkman (1984) described the 
potential categories for stressors to be appraised into as challenges, harms, or threats. In 
their conceptualization, challenges refer to stressors that represent potential for growth to 
an individual. Additionally, stressors are appraised as challenges when the individual has 
a clear path to overcoming the stressor. Challenge stressors also elicit a specific type of 
response in contrast to other stressor types. Challenge stressors tend to cause individuals 
to become eager, motivated, and engaged in the task of overcoming the stressor. Next, 
stressors might be appraised as a threat if the individual perceives that the stressor has the 
potential to cause psychological or physical damage to the individual. Similarly, stressors 
are appraised as harmful if the individual has already experienced that damage from the 
stressor. Threat and harm stressors are often grouped together in research because, as 
Lazarus and Folkman (1984) noted, a threat stressor becomes a harm stressor once the 






The transactional model developed by Lazarus and Folkman (1984) also 
accounted for coping strategies that follow the appraisal of stressors into these categories. 
The model shows that challenge stressors are more likely to be dealt with in an active 
manner that directly addresses the stressor. The authors named this coping style as 
problem-focused coping, and noted that all other things being equal, it is the most 
effective set of coping behaviors in terms of reducing negative effects of stressors. The 
specific behaviors involved in problem-focused coping may range from defining the 
issue, weighing alternative options for taking on the issue, and others, but the main point 
is that this coping style involves action directed at facing the stressor and overcoming it. 
Conversely, threat/harm stressors elicit a different coping response known as emotion-
focused coping. Essentially, since the individual fears they will not be able to overcome 
the stressor directly, they engage in behaviors to avoid the stressor and protect themselves 
from the potential harm of the stressor. These behaviors include physical and 
psychological withdrawal and avoidance, distraction, and others, and attempt to buffer 
the individual against the potential harm of the stressor. Generally, these coping 
behaviors may be effective in the short-term, but likely do not ameliorate the effects of 
stress.  
Importantly, a large number of studies have directly tested the tenets of the 
Transactional Model of Stress and Coping. For example, multiple meta-analyses of 
studies testing it have confirmed the validity of the transactional model in various 
contexts, including the stress of living with cancer (Franks & Roesch, 2006), work stress 





(Walburn, Vedhara, Hankins, Rixon, & Weignman, 2009). These analyses, along many 
other studies, showed support for the ideas described in the original transactional model. 
In addition to confirming the model, this research has led to advancements and extensions 
to the model. For example, Baker and Berenbaum (2007) showed the relative 
effectiveness of the two broad forms of coping strategies outlined by Lazarus and 
Folkman (1984) under different contexts. While their study confirmed much of what the 
original theory dictates, that problem-focused coping strategies lead to greater reductions 
in negative outcomes, their study also highlighted the importance of emotion-focused 
coping as an effective strategy for coping when problem-focused coping is not possible.  
Despite the vast network of supporting evidence of the theory in general, some 
researchers have cautioned that research on appraisal processes suffers from key 
measurement issues (Carpenter, 2016; Monroe & Kelley, 1995; Peacock & Wong, 1990). 
For example, many studies utilized a single item measure asking the participant to rate 
the severity or nature of effects of a particular stressor. Peacock and Wong (1990) noted 
that these measures are likely to capture a great deal of measurement error. Carpenter 
(2016) reviewed various strategies for measuring appraisals of stress and found that only 
five measures were found in the literature that actually investigated appraisals as 
theoretically outlined by the transactional model. Despite finding five theoretically sound 
instruments, the author also broke down the psychometric properties of them as presented 
in their respective publications and subsequent investigations and revealed that none of 
them stood up to best practices in terms of measure validation. Additionally, the author 





that they varied so widely in dimensionality, length, and operationalization, could be 
problematic.  
These issues with measurement point to a need to better understand the appraisal 
process (Carpenter, 2016; Lazarus, 1990). Despite this need and almost four decades of 
appraisal research, stress appraisals have rarely been studied as a dependent variable. 
Conceptually, appraisals are more usefully studied as antecedents or mediators because 
they lead to so many critical outcomes like well-being. When considering the stress 
response process, appraisal occurs at the beginning when an individual is first presented 
with a stressor. However, I posit that understanding the factors that might lead an 
individual to appraise a stressor a certain way is a missing component of the stress 
appraisal literature. Lazarus and Folkman (1984) wrote briefly on this, noting that 
appraisals stem from resources such as social support, time, and others. Yet few 
researchers (for an example, see Kilby & Sherman, 2016, discussed in more detail later in 
the proposal) have investigated other individual characteristics as appraisal antecedents. 
Researchers like O’Brien and Beehr (2019) have suggested that characteristics like 
personality, self-efficacy, and resilience should be investigated as antecedents.  
In addition to understanding how individual characteristics influence appraisals, it 
is also important to focus on the specific context of work stressors. Research has shown 
that the social, physical, and other environmental factors in different contexts are likely to 
strongly influence the stress-response process (Goh et al., 2010). As such, from here on I 
focus only on work stressors, or stressors that occur in an occupational setting. This sub-





work stress-response process. In the next section I review a prominent work stress 
framework that was developed directly out of the model developed by Lazarus and 
Folkman (1984).  
The Challenge-Hindrance Stressor Framework 
 The Transactional Model of Stress and Coping (Lazarus & Folkman, 1984) was 
intended to apply to all stressors in general. At about the same time that that model was 
developed, researchers had surmised that the domain of work stress needed special 
attention due to the potential for work-related factors to influence the stress response 
process (Bhagat, McQuaid, Lindholm, & Segovis, 1985). In line with theory positing that 
stressors can have positive effects depending on how they are appraised, researchers 
began to theorize about the potential for work stressors to cause increases in work-related 
outcomes like performance, organizational commitment, and others (Sarason & Johnson, 
1979). Additionally, and perhaps a more prominent motivation for this line of research, 
psychologists were concerned about the increasing levels of work stress and the negative 
effects to organizations and individuals (Matteson & Ivancevich, 1987; Sarason & 
Johnson, 1979). While these studies and others conceptualized stressors as positive 
versus negative to understand the stressor dichotomy, a more recent model has come to 
popularity in organizational research that used the terms challenge and hindrance 
stressors (Cavanaugh et al., 2000).  
Cavanaugh et al. (2000) noted that a major motivation for the development of the 
CH framework was to learn how to leverage the positive effects of stress at work (i.e., 





appraisal (Lazarus & Folkman, 1984), and eustress versus distress (Selye, 1982). 
Fundamentally, the CH framework posited that stressors at work should be organized into 
two distinct categories. First, hindrance stressors were stressors that hinder or interfere 
with the accomplishment of work tasks or goals. This category of stressor stemmed from 
the threat/harm stressor category in the original Transactional model of stress appraisals 
(Lazarus & Folkman, 1984), and from the idea of distress developed by Selye (1982). 
Distress was conceptualized as stress that elicits feelings of defeat and overwhelming 
pressure. Additionally, this category of stressors can be conceptualized similar to the 
traditional conceptualization of stressors from the first perspective of the stress-response 
process mentioned above in the introductory paragraphs. That is, that all stressors lead to 
increased strain and negative outcomes like illness. Stemming from the challenge 
appraisal category of the Lazarus and Folkman (1984) model, and from the idea of 
eustress (Selye, 1982), the second category of work stressors was called challenge 
stressors. Consistent with these previous theories, challenge stressors were 
conceptualized as motivating and invigorating and were thought to lead to positive 
outcomes like job satisfaction and performance.  
To support the development of the CH Framework, Cavanaugh et al. (2000) 
collected survey responses from 1,886 high-level managers. These participants were 
representative of high-level managers in the U.S. (i.e., mostly white, married, men who 
averaged 47 years old and had relatively high salaries). The researchers included in the 
survey a list of stressor items, along with measures of job satisfaction, job search 





variables. The purpose of this data collection was to establish the factor structure of 
challenge and hindrance stressor measures, as well as show evidence of the utility of the 
categorization of stressors into the two groups due to differential prediction of outcomes. 
Results confirmed that two overarching types of stressors existed within their list, which 
they called challenge and hindrance stressors. Additionally, their results showed that in 
general, this dichotomy was responsible for the differential prediction of attitudinal and 
behavioral work outcomes among the various stressors. Specifically, challenge stressors 
were positively related to job satisfaction and negatively to job search behaviors. 
Additionally, hindrance stressors were related negatively to job satisfaction and 
positively to job search and turnover intentions. The authors further took steps to show 
high levels of reliability and validity for their measurement. From this study, the 
researchers outlined the types of stressors that are likely to fall into the two categories. 
For example, stressors like time pressure and increased levels of responsibility tended to 
load on the challenge factor, while role ambiguity and job insecurity loaded on the 
hindrance factor.  
Importantly, Cavanaugh and colleagues (2000) gave credit to previous research 
for investigating the positive and negative effects of stress (e.g., Selye, 1982), and 
recognized that their development of the CH framework grew out of a robust literature on 
differential effects of stressors (e.g., Bhagat, McQuaid, Lindholm, & Segovis, 1985). The 
contribution of the CH framework, then, was to categorize the stressors themselves into 
meaningful categories that could reliably predict the differential outcomes that had been 





The original evidence for the framework provided by Cavanaugh et al. (2000) is 
strong. Indeed, the study utilized a large, somewhat representative (at least for managers 
in the U.S.) sample, and devoted effort to considerations of reliability and validity of 
measurement. However, the study also left questions to be answered. For instance, while 
the study attempted to provide content coverage for stress at work, there are likely 
stressors at work that were not examined in their 11-item measure, and therefore might 
not fall so neatly into the CH categorization. In fact, the authors even listed a few stressor 
items (e.g., “The amount of time I spend in meetings”) that needed additional context or 
were otherwise judged to not fit the framework and were not included in the measure. 
Additionally, the extent to which the findings of their original study would generalize to 
other populations of interest, like non-managerial employees, was not addressed. Finally, 
an important component of the Lazarus and Folkman (1984) model that was not carried 
into the CH framework was the possibility that stressors could simultaneously be 
appraised as both challenges and threats. The pre-categorized nature of the Cavanaugh et 
al. (2000) measure of stressors does not allow stressors to be appraised.  
As I pointed out in the introductory paragraphs above, this framework gave rise to 
a large body of research on work stressors. Much of that work has supported the CH 
framework (for review, see O’Brien & Beehr, 2019). Yet, some of the literature has 
struggled to find support for the CH framework (e.g., Jones, 2012; Webster, Beehr, & 
Christiansen, 2010), enough that recent researchers have called into question the high 





(Mazzola & Disselhorst, 2019). Some of the key studies supporting and/or refuting tenets 
of the CH framework are reviewed here.  
 Boswell, Olson-Buchanan, and LePine (2004) extended our understanding of a 
few components of the CH framework and answered key issues left by the original 
development. Their study investigated a potential mediator of the stressor-outcome 
relationship, felt challenge, and found that felt challenge was a mechanism through which 
challenge stressors were related to positive outcomes. Essentially, the authors theorized 
that when individuals are faced with a challenge stressor, the stressor elicits feelings 
consistent with a challenge (e.g., increased motivation and engagement), which then 
leads to increased performance, etc. This study was also important because it replicated 
the study conducted by Cavanaugh et al. (2000), but with non-managerial employees. As 
such, they showed that the model would hold up in another population of interest.  
To further strengthen the notion that stressors should continue to be categorized in 
the CH framework, Lepine et al. (2005) conducted a meta-analysis on primary studies of 
work stressors. Cleverly, the authors retrofitted the CH framework to research on work 
stressors such that if a study examined time pressure at work, the authors treated the 
study as if it had studied challenge stressors. While this method may pose some 
theoretical issues, it was nonetheless an effective way to show evidence for a new 
framework. They found support for the differential relationships with outcomes like 
performance, strain, and motivation. Specifically, the authors found that hindrance 
stressors had a direct effect on performance (negative), as well as an indirect effect 





stressors were related to decreased performance through decreased motivation and 
increased strain. They also found a direct, positive relationship between challenge 
stressors and performance, and the mediated path through increased strain and increased 
motivation. Lepine and colleagues (2005) were some of the first to document that 
challenge stressors, while predicting positive outcomes like increased motivation and 
performance, also predicted increased strain. This finding showed that all stress was 
related to increased strain, but that certain stressors also were associated with increased 
performance and motivation.  
That meta-analysis, along with the original study by Cavanaugh et al. (2000), has 
served as a prominent source of evidence for researchers justifying the use of the CH 
framework and, specifically, the pre-categorization of stressors into the two categories in 
research (Mazzola & Disselhorst, 2019; O’Brien & Beehr, 2019). However, despite the 
heavy reliance on this meta-analysis, it should be noted that the relationships found in the 
study were relatively weak. The differences between the correlations for challenge 
stressors and outcomes and hindrance stressors and outcomes ranged from about .20 to 
.30. The only stronger relationships (i.e., r = .58) were positive and were between the two 
types of stressors and strain. Interestingly, the authors of this study recommended that 
supervisors increase challenge stressors for their subordinates in order to increase 
performance and motivation, so long as they also put in place measures to ameliorate the 
resulting strain. As Mazzola and Dissilhorst (2019) mention, this feat is not easily 






In a separate study, LePine, LePine, and Jackson (2004) examined challenge and 
hindrance stressors in a student population. They found support for the model in this 
context as well. Specifically, stressors categorized as challenges by the authors were 
related to increased performance, while hindrances showed the opposite effect. As this 
study was done with a student population, the authors measured performance by 
obtaining the students’ grade point averages from the university registrar for the semester 
in which the study took place (i.e., the end of the semester, which was a few months after 
the primary data collection took place). The authors also obtained overall GPAs for the 
students from before the semester of the study in order to control for auto-regressive 
effects. Additionally, also in line with the later meta-analysis, these researchers found 
that both challenge and hindrance stressors were related to increased exhaustion in the 
students. Later research aimed to investigate this finding, that both types of stressors led 
to increased strain or exhaustion while certain (challenge) stressors led to increased 
performance or other positive outcomes. Podsakoff, LePine, and LePine (2007) 
conducted another meta-analysis, but this time more broadly on stress research. This 
study confirmed the finding that all types of stressors lead to increased strain. Podsakoff 
et al. (2007) also found, however, that all types of stressors were at least weakly 
positively related to turnover intentions, actual turnover, and withdrawal behaviors, and 
negatively to job satisfaction and organizational commitment.  
Despite these initial findings of similar effects for all stressors, upon adding in the 
CH distinction, model fit improved significantly and showed improved predictability of 





Aside from these findings, two notable contributions can be gleaned from their results. 
First, these authors showed that in general, the hindrance stressor-outcome relationship is 
stronger than the challenge-outcome relationship. This finding falls in line with research 
by Baumeister, Bratslavsky, Finkenauer, and Vohs (2001), that posits that throughout a 
broad array of contexts, negatively valenced events have a stronger impact on individuals 
than do positively valenced ones. Second, this study supported a supposition by LePine et 
al. (2005), that strains might have the power to suppress any positive effects of challenge 
stressors.  
One other study (Crane & Searle, 2016) examined how challenge and hindrance 
stressors might differently be related to an individual’s level of perceived resilience. They 
theorized that the experience of challenge stressors might act as a resource, thereby 
increasing the individuals’ perceived resilience levels and further decreasing strain. 
Additionally, this logic was based on research showing that individuals can build 
resilience from experiencing stressful life events (Seery et al., 2010). Furthermore, they 
hypothesized that hindrance stressors would have the opposite effect; resources would be 
depleted, thus decreasing individuals’ perceived resilience and increasing strain. This 
study attempted to add to theory outlining the relationship between CH stressors and 
strain. In a 2-Wave survey study, the researchers found minimal support for their 
suppositions. Specifically, while both challenge and hindrance stressors measured at time 
1 were related to increased strain at time 2, none of these relationships were partially 
mediated by resilience in the predicted manner. However, the authors noted that a 





least 3 waves of data) might allow researchers to detect the hypothesized effects. Crane 
and Searle (2016) also recommended that researchers consider using an appraisal-based 
measurement approach instead of the pre-categorized stressor measure used in their 
study.  
As can be seen, most research in the years following the development of the CH 
framework aimed to replicate and extend the framework to other populations and 
additional outcome variables. However, many of these studies held to the same basic 
methodology posed by Cavanaugh et al. (2000). Within this methodology, researchers 
categorized stressors into the CH categories a priori. Webster, Beehr, and Love (2011), 
however, dug into the theoretical assumptions on which this pre-categorization process 
stood. They noted that the CH framework stemmed out of the Transactional model of 
appraisals (Lazarus & Folkman, 1984), but that one of the main tenets of the transactional 
model was that individuals could appraise stressors differently from one another. The 
issue with pre-categorization was that it assumed all individuals would appraise the 
stressors similarly.  
Webster et al. (2011) aimed to test whether the appraisal process indeed mediated 
the stressor-response relationship, and whether individuals would appraise stressors into 
the two categories proposed by Cavanaugh and colleagues (2000). With a sample of 479 
working adults, the authors found partial support for the mediating role of appraisals. 
Additionally, their study mostly supported the categorization of stressors posed by the 
original CH framework. However, they also found that certain stressors may be appraised 





both challenges and hindrances. The main lesson from Webster et al. (2011) is that the 
CH framework might have oversimplified how stressors are appraised. Additionally, they 
did find support for some of the stressors being categorized according to the CH 
framework, including the differential prediction of outcomes by the two categories of 
stressors. These authors, along with more recent research (Mazzola & Disselhorst, 2019; 
Searle & Auton, 2010), argue that an appraisal-based approach to studying stressors and 
their effects is warranted over the other approaches as this process is not yet fully 
understood.  
Measurement of the CH framework. While Cavanaugh et al. (2000) provided a 
robust argument for why stressors can be categorized into the two categories a priori, the 
authors leave open the potential for the framework to be improved by measuring the 
actual appraisal process. In other words, rather than using subjective expert judgements 
and previous literature to decide whether certain stressors belong in the challenge or 
hindrance categories, perhaps the best method is to let participants appraise each stressor 
as a challenge or a hindrance themselves. This latter approach is more consistent with the 
original transactional theory of stress appraisals developed by Lazarus and Folkman 
(1984) and might illuminate some issues with the pre-categorization strategy (Webster et 
al., 2011). Cavanaugh and colleagues (2000) briefly addressed this possibility, stating 
that appraisals are difficult to measure and likely include biases related to memory issues. 
Specifically, appraisal measures might be subject to the same recall biases prevalent in 
other retrospective studies. Another interesting point on this raised by the researchers is, 





other words, what if the appraisal was incorrect? Would that particular stressor be 
remembered as a challenge or a hindrance?  
As was previously mentioned, the body of literature examining work stress under 
the CH framework is large. Despite this, important research questions remain 
unanswered. Perhaps the most important of those questions, and definitely so in the 
context of this proposal, is related to the measurement of stressors. In this literature, there 
are three main strategies for measuring the various work stressors that employees might 
experience under the CH framework. The most common by far is, similar to the method 
used by Cavanaugh and colleagues (2000), to categorize a list of potential stressors into 
challenges and hindrances a priori. This pre-categorization is based on the original 
framework and subsequent support (e.g., Lepine et al., 2005) that shows that, for 
example, increased workload is more of a challenge than a hindrance. In this method, 
participants are simply asked to indicate how often or to what extent they experience the 
different stressors.  
The second measurement method is related to the first in that it uses the 
considerable body of research (e.g., Lepine et al., 2005) to assume that certain stressors 
are either challenges or hindrances, and then superimposes that stressor categorization 
onto previous studies and meta-analyses of work stressors. In other words, researchers 
might bring together previous research showing that time pressure at work leads to 
increased motivation and present it as meta-analytic evidence that challenge stressors 





as a way to bolster support for the CH framework without having to collect new data 
(Lepine et al., 2005).  
Finally, researchers have noted the importance of examining the appraisal process 
itself (Brady & Cunningham, 2019; Webster, Beehr, & Love, 2011). This third form of 
measuring stressors assumes that, consistent with the original justification for the CH 
framework (i.e., appraisals; Lazarus & Folkman, 1984), individuals may appraise 
stressors in different ways. Operationalized, this method presents lists of potential 
stressors and asks participants to rate them as either challenging or hindering. O’Brien 
and Beehr (2019) noted in their review that this method is far less common for two main 
reasons. First, the appraisal process is difficult to measure, and therefore often left out of 
methodology. Second, researchers may assume that considering the appraisal process is 
unnecessary because there is a fair amount of support for the pre-categorization of 
stressors as either challenges or hindrances.  
 Researchers have questioned and begun to examine the merits of this assumption. 
For example, O’Brien and Beehr (2019) theorized in their review that individual 
characteristics may play a role in the appraisal process. Specifically, they suggested that 
researchers examine the role of personality characteristics like neuroticism in appraising 
stressors as either challenges or hindrances. Similar research has been conducted in the 
general stress literature and has shown that extraversion and conscientiousness were 
related to being more likely to appraise stressors as challenges, while neuroticism was 






Empirical studies have also begun to show that factors such as occupation play a 
moderating role in appraisals such that for occupations like nursing, emotional demands 
at work actually act as challenges, whereas in other occupations they act as hindrances 
(Bakker & Sanz-Vergel, 2013). Additionally, Bakker and Sanz-Vergel (2013) showed 
that work pressure, which is typically assumed to be a challenge-stressor in CH research, 
acts as a hindrance for nurses and undermines their motivation. These findings are in 
direct contrast to the support for pre-categorization, which assumes that at least on 
average, stressors will be categorized as challenges or hindrances similarly from 
individual to individual (Cavanaugh et al., 2000; Podsakoff, 2007). These two examples, 
personality and occupation, are two in a potentially long list of antecedents of stress 
appraisals that are worthy of further examination. I echo here one of the closing 
statements of Bakker and Sanz-Vergel (2013), “Clearly, more research is needed” (p. 
407).  
 In their recent study, Brady and Cunningham (2019) aimed to examine the 
relationship between participants’ appraisals of commonly studied stressors and the 
categorizations of those stressors most often used in prior research. Results from that 
study revealed that the categorization strategy was not accurate in many instances. 
Additionally, their study also revealed the importance of studying appraisals, as some 
stressors were appraised as both challenges and hindrances. The measure of appraisals 
used by Brady and Cunningham (2019), which was used for this study, is similar to other 





were directed at specific stressors(i.e., time pressures, role ambiguity), and asked 
participants to rate the extent to which those stressors were challenges/hindrances.  
 From the two recent reviews (Mazzola & Disselhorst, 2019; O’Brien & Beehr, 
2019), a few key concepts emerged. First, research showed that all stressors, regardless of 
the appraisal process, seemed to lead to increased strain. In other words, challenge 
stressors are still stressors even if they might have some positive effects, and well-being 
and health will be impacted negatively by repeated exposure to them. As such, if the goal 
is employee well-being, we cannot recommend that supervisors increase challenge 
stressors.  
Another interesting question is, where should the research agenda on the CH 
framework and on work stress in general go from here? The two meta-analyses cited here 
provide some insight in this regard. First, researchers should use the pre-categorization of 
stressors strategy with caution. Until we better understand individual differences in 
appraisals, we cannot with confidence assume that individuals will appraise stressors 
similarly. The recent articles also mention that some antecedents of the appraisal process 
are worthy of our attention. For example, personality and other individual characteristics 
like resilience and self-efficacy have been suggested (e.g., Brady & Cunningham, 2019). 
In the current study, I aim to address some of the ambiguity of measurement and the 
appraisal process by directly assessing certain individual characteristics like stress 
mindset and resilience. I plan to study how these characteristics influence the stress 





Resilience and stress. Definitions of psychological resilience have varied greatly 
in the literature (Meredith et al., 2011). However, researchers have recently attempted to 
integrate research from a few fields and provide an integrated definition (Britt, Shen, 
Sinclair, Grossman, & Klieger, 2016; Britt, Sinclair, McFadden, 2013), which states that 
resilient individuals are more able to adapt when confronted with adverse experiences. 
Resilience has been studied as both an outcome and an antecedent of important work-
related constructs. For example, researchers have shown that resilience positively predicts 
work engagement and negatively predicts burnout at work (Moon, Park, & Jung, 2013). 
Additionally, research showed that higher levels of resilience were associated with 
quicker and more effective recovery from trauma at work (Boss, 2006). Recent research 
(Seery et al., 2010) on stress and resilience has shown that, similar to the early research 
on stress and motivation (Yerkes and Dodsen, 1908), life stress predicts characteristics 
related to high resilience in an inverted-U shaped pattern. That is, up to a certain amount, 
stressful life experiences may be positively related to resilience, while very low and high 
levels of stressful life experiences predict lower levels of resilience. Seery et al. (2010) 
noted that a certain level of stressful events in one’s life likely led to learning coping 
skills, promoting coping efficacy, and building social support networks, which promote 
perceived resilience.  
Despite the literature on resilience, no researchers have examined how perceived 
resilience might predict the appraisal of stressors as positive or negative. Additionally, 
only one study to my knowledge has examined perceived resilience in the context of the 





developed theory related to the frequency and severity of stressors and their relationship 
to individual outcomes, Crane and Searle (2016) used the ideas of different types of 
stressors (e.g., Cavanaugh et al., 2000; Lazarus & Folkman, 1984; Selye, 1982) to 
develop research into whether the type of the stressor might play a role in bolstering 
versus depleting perceived resilience. The authors noted that their study aimed to find if 
stressors could be categorized as resilience building and resilience depleting, which they 
theorized would line up with pre-categorized challenge and hindrance stressors, 
respectively.  
Though their study failed to find the hypothesized mediation effects (perceived 
resilience mediating the relationships between CH stressors and strain), Crane and Searle 
(2016) did find that hindrance stressors were negatively related to resilience. 
Additionally, they found no relationship between challenge stressors and resilience. 
However, as discussed earlier, the authors mentioned that future researchers should 
attempt to examine the model with a true longitudinal design, a larger sample, and with a 
measure of appraisals rather than pre-categorized stressors. As such, the current study 
proposes a replication of the Crane and Searle (2016) study with a larger sample, a 
longitudinal design, and using a measure of appraisals rather than pre-categorized 
stressors.  
Stress Mindset Theory 
 Motivated by the idea that stress about stress might be contributing to the 
negative effects of stress, Crum, Salovey, and Achor (2013) developed theory 





by the researchers as a mindset that can view stress as debilitating and having deleterious 
effects, consistent with traditional views of stress, or a mindset where stress is enhancing, 
conceptualizing stress in a way more consistent with the idea of eustress and challenge 
stressors (Cavanaugh et al., 2000; Selye, 1982). In this latter type of stress mindset, 
individuals view stress as part of life that allows individuals to grow and experience new 
things. Importantly, this theory was developed outside the idea of appraisals. So, while 
appraisals (i.e., Lazarus & Folkman, 1984) refer to decisions made about individual 
stressors, stress mindset refers to one’s conceptualization of stress in general. The authors 
theorized that stress mindset might play a role in stress appraisals as well as individuals’ 
responses to stress (i.e., coping strategies)  
In their original article developing the theory, the authors described three studies 
conducted to develop an 8-item measure, demonstrate that stress mindsets can be 
manipulated experimentally, and then test the differential effects of the two types of 
stress mindset (enhancing versus debilitating). In the first study, the authors aimed to 
show empirical support for the validity and distinctiveness of stress mindset from other 
variables in predicting outcomes of and reactions to stress. Specifically, in study 1, the 
authors developed items through focus groups with faculty and graduate-level students 
who specialize in Health, Emotion, and Behavior research. These focus group 
participants came up with items based on a few constructs; general mindsets related to 
stress, and signs and symptoms of stress related to health and vitality, learning and 
growth, performance and productivity, and uncertainty and change. The items were 





and should be avoided.”) and stress mindset in the context of a specific stressor (e.g., 
“The effects of this stress are negative and should be avoided.”). Three small pilot studies 
were used to assess the internal consistency and parallel forms reliability of the measures, 
which were shown to be satisfactory.  
In addition, study 1 involved a larger data collection with almost 400 employed 
adults in the U.S. The authors included a social readjustment scale that measured the 
number of stressful life events participants had experienced in their lives. Then, the 
authors added a single item asking participants how much stress they were experiencing 
currently in their lives. In addition to measuring participant stress, the researchers 
measured coping abilities by including the Brief COPE scale (Carver et al., 1989). Stress 
appraisals was measured using the Perceived Stress Scale (Cohen, Kamarck, & 
Mermelstein, 1983). This measure asked participants to think about stressors over the 
previous month and respond to items about how they felt about the stressors (e.g., “Have 
you been upset by something that happened unexpectedly?”). Additionally, this survey 
included measures of perceived resilience, dispositional optimism, discomfort with 
uncertainty, mindfulness, measures of health, performance, and quality of life. 
Confirmatory factor analyses and structural equation models provided support for SM as 
distinct and unidimensional, and that the measures developed were valid and reliable.  
In their second study, Crum et al. (2013) had participants view three short video 
clips presenting information designed to support a “stress is enhancing” or “stress is 
debilitating” mindset. Participants were randomly assigned to one of the two conditions. 





stress mindsets according to the experimental condition they were in. Thus, the study 
showed that stress mindset can be manipulated with a series of informational video clips 
totaling less than ten minutes. One question not addressed in this study was how long the 
manipulations lasted. That is, do stress mindsets revert to a “normal” level after some 
time? The researchers also measured a few outcomes of stress, including psychological 
symptoms and work performance, both of which improved in the stress is enhancing 
condition. These outcome variables did not move with the stress mindset in the stress is 
debilitating condition. The authors theorized that the lack in outcome variation in this 
condition was likely due to the fact that the stress is debilitating mindset is likely already 
quite common among participants. So, putting participants into the stress is debilitating 
condition likely did not have much effect on their lives.  
Finally, Crum et al. (2013) conducted their third study to investigate potential 
mechanisms linking stress mindset and outcomes like health and performance. This study 
put 63 student participants through a stress induction situation where they were told they 
might be selected to give a prepared 10-minute speech. Additionally, participants were 
given the opportunity to indicate the extent to which they wanted feedback on the speech 
they would give. In addition to this situation, participants had previously completed the 
SM measure with no apparent connection to this study, and salivary cortisol samples 
were provided  during a typical class period and during the one in which they were told 
they might be giving the speech.  
The researchers then examined the impact of the stress induction on cortisol 





for feedback during the actual task. Study 3 showed that SM was related to a desire to 
receive feedback. As higher scores on their SM measure show evidence that an individual 
has a stress is enhancing mindset, this finding means that the enhancing mindset leads to 
a desire to receive feedback. SM predicted desire to receive feedback above and beyond 
cortisol response and perceived stress. From this study, we learned that a stress is 
enhancing mindset can lead to behaviors that are helpful in stressful situations (i.e., 
feedback seeking). Additionally, the study showed that SM is negatively related to 
cortisol response to stress. These findings, taken together with the first two studies, 
provided promising support for stress mindset as a distinct and important component of 
the stress-response process.   
As this theory is relatively new in the literature, few studies have come to light 
with integrations and extensions of the ideas posed by Crum et al. (2013). However, one 
study that has examined SM (Kilby & Sherman, 2016) aimed to integrate SM theory with 
the original transactional model of stress appraisals (Lazarus & Folkman, 1984). In their 
study, Kilby and Sherman (2016) sought to investigate a potential mechanism (i.e., 
appraisals) as an explanation for why SM influences perceptions of stressful situations. 
That is, they proposed that beliefs about stress (i.e., SM) influence the way individuals 
respond to stressful situations by altering the way they appraise the situation. While the 
results showed an enhancing SM was weakly associated with more challenge appraisals, 
more strongly than a debilitating mindset, they did not find any evidence to suggest that 





In the study, 124 participants were led to believe they would be completing a 
difficult mathematics task. The participants first completed stress mindset measures along 
with other measures of stress to serve as controls. These other stress variables were the 
perceived levels of current stress, stress experienced over the life span, trait anxiety, and 
mathematics self-efficacy. The stress and anxiety variables were measured to ensure that 
changes in appraisals were due to SM rather than other stress factors. The math self-
efficacy measure served to control for a potential reason for reduced levels of stress from 
the stress induction. After completing these measures, all participants were informed 
about and received instructions for the math task, which served as the manipulation (i.e., 
presentation of stress). Finally, after reading the instructions for the math task, the 
participants again completed measures of SM, and a measure of stressor appraisals 
related to the mathematics task.  
The appraisal of the stress (mathematics task) was measured using an adaptation 
of a previously validated measure of challenge and threat appraisals (Skinner & Brewer, 
2002). In this measure, participants denoted the extent to which they agreed with 16 items 
regarding their perceptions of the mathematics task. An example challenge appraisal item 
is, “I am focusing on the positive aspects of the mathematics task,” and a hindrance 
appraisal example is, “I worry that I will say or do the wrong thing in the mathematics 
task.” In this study, the original scale by Skinner and Brewer (2002) was adapted. Kilby 
and Sherman (2016) changed the items to refer to the specific math task, rather than other 
work stressors as had been originally done. Items in each of the two appraisal categories 





hindrance scales indicated a higher likelihood of appraising the stressor as a challenge or 
hindrance, respectively.  
The authors noted that this study served as preliminary evidence of the association 
between stress mindset and stress appraisals. Furthermore, the authors suggested that 
future researchers should continue to study the relationship under different contexts and 
longitudinally. The authors urged others to study stress mindset and appraisal in a way 
that would allow for support of their causal suppositions, as such analyses might “help 
future research to develop or improve theoretical models and interventions targeted at 
stress and coping” and “reveal the true influence of stress mindset on the stress response” 
(p. 7, Kilby & Sherman, 2016).  
I aimed to answer this call for additional research in a way that strengthens 
support for a particular causal direction. Specifically, I planned to measure stress mindset 
and stressor appraisals at multiple time points to allow for a longitudinal examination of 
the associations between the two. The purpose of this work was to extend the knowledge 
on stress mindset and assist in the integration of the two sets of theories and make way 









 In order to bolster the evidence for the models proposed here, the current study 
utilized a 3-Wave study. Data for this study were analyzed using a combination of 
longitudinal SEM analysis techniques, including cross-lagged panel model (CLPM) and 
mediation analysis. As such, the hypotheses presented below detail the specific variables 
as well as the time points. Additionally, though not specified within the hypotheses, each 
relationship in “Model 1” tested here also controlled for auto-regressive effects. That is, 
the hypothesized effects here were predicted to occur while controlling for residual 
change in each variable over time.   
 Based on the review of the literature presented here, and the knowledge gaps 
highlighted, I planned this study with two sets of hypotheses in mind. The first set of 
hypotheses involved the CLPM analysis and investigated the cross-lagged relationships 
among challenge and hindrance stress appraisals, perceived resilience, and stress mindset. 
CLPM was used for this set of hypotheses because of its unique ability to compare the 
cross-lagged relationships, thereby helping to highlight the relative strengths of the 
various directional effects. This set of analyses only used data from the first two waves of 
the data collection. The second set of hypotheses stemmed from the effort to replicate and 
extend Crane and Searle’s (2016) study examining the potential mediating effect of 





analyses used all three waves of data in order to conduct a true longitudinal mediation 
analysis.  
Model 1. The first model tested in this study was a CLPM including challenge 
appraisals, hindrance appraisals, stress mindset, and resilience. CLPM dictates that these 
variables all be measured at two time points so that all hypothesized effects and their 
cross-lagged counter parts can be tested and compared. However, while all these paths 
were tested, specific hypotheses were made regarding the direction of effects. Though not 
stated, I also hypothesized that each effect would be stronger than its cross-lagged 
counterpart, as is standard for cross-lagged analyses.  
The hypotheses for this model stem from theory regarding the effects of certain 
personal characteristics (e.g., resilience and stress mindset) on the valence and strength of 
appraisals of stressors. Researchers have argued theoretically that resilience allows 
individuals to bounce back from difficult events and face adversity with increased 
confidence (Davydov, Stewart, Ritchie, & Chaudieu, 2010). Therefore, I predict that 
resilience will be positively related to challenge appraisals, and negatively related to 
hindrance appraisals. Specifically, resilience (H1a) measured at time 1 will have a 
positive relationship with challenge appraisals (i.e., more likely to appraise stressors as 
challenges) measured at time 2. Conversely, I predict that resilience (H1b) will be 
negatively associated with hindrance appraisals at time 2.  
Next, I predict that stress mindset measured at time 1 will be similarly positively 
related to challenge stressors at time 2 (H2a) and negatively to hindrance stressors at time 





showing a weak positive relationship between SM and appraisals of mild stressors as 
challenges. Additionally, the theoretical foundation of SM indicates that stress in general 
is viewed more positively with more enhancing SM, which should allow individuals to be 
more likely to appraise stressors as challenges, and less likely to appraise them as 
hindrance stressors. Finally, the appraisal process measured here is a more broad measure 
of tendency to appraise stressors as challenges or hindrances in general, rather than 
focusing on a specific mild stressor as was done in the study by Kilby and Sherman 






Model 2. Finally, given recent developments in the CH framework and 
researchers calling for replication and extension studies with increased methodological 
rigor, I planned to replicate and extend Crane and Searle’s (2016) study examining the 
potential mediating effect of resilience in the relationship between stress appraisals and 
strain (see Figure 3). Specifically, I planned to add two major methodological 
contributions to their study. First, this study used an appraisal measure, rather than the 
pre-categorized approach. Second, the current study was a true longitudinal examination 
of the mediation over three time points, allowing for strengthened support for Crane and 
Searle’s (2016) causal theorizations. To this end, I made the following predictions. 
Challenge appraisals at time 1 will be positively related to strain at time 3 (H3). I predict 
that this relationship will be partially mediated by resilience (H4). Within this mediation 
effect, I predict that challenge appraisals at time 1 will be positively associated with 
resilience at time 2 (H4a), and that resilience at time 2 will be negatively associated with 
strain at time 3 (H4b). Similarly, I predict that hindrance appraisals at time 1 will be 
positively associated with strain at time 3 (H5). I further predict that this relationship will 
be partially mediated by resilience (H6). Within that mediation, I predict that the 
relationship between hindrance appraisals at time 1 and resilience at time 2 will be 
negative (H6a), and the relationship between resilience at time 2 and strain at time 3 will 













Participants and Procedure 
 I recruited 586 employed adults living in the U.S. for the first wave of this study. 
With three months between each wave, I acquired a sample of 403 of the original 
participants at Time 2, and 200 at Time 3. Participants were recruited through Amazon’s 
Mechanical Turk (MTurk) and were required to be employed (> 30 hours/week) outside 
of working for MTurk at the time of all three surveys. Participants had to be over 18 and 
willing to complete the three 10-15 minute surveys spaced three months apart. No other 
exclusion criteria were used. The analyses in this study were conducted using two 
different sets of the data. Model 1, which tested hypotheses 1 and 2, used the 403 
participants who completed the first two surveys. Model 2, which tested hypotheses 3, 4, 
5, and 6, used the 200 participants who completed all three surveys.  
There were no substantial differences noted in the demographic make-up of any 
of the three waves of data. Therefore, the demographic make-up of the participants at 
time 1 (N = 586) is presented here. The age of the participants in this study ranged from 
18 to 72. The average age was 36.62 (SD = 10.51, Median = 35.00). The gender of the 
participants was evenly split (49.66% male). In terms of race and ethnicity of the 
participants, about 60% were white, with about 8% indicating Asian or Asian American, 
6% indicating Black, African, or African American, less than 1% indicating Polynesian 
or Pacific Islander, and less than 1% indicating Native American or Alaskan Native. The 





(68%) indicated that they were married or in a serious, committed relationship, while 185 
participants (32%) indicated being single or divorced.  
In comparing the sample of participants that completed all three waves of the 
study (N = 200) to those who dropped out after the first wave (N = 386), there were no 
substantial differences in gender, race/ethnicity, or marital status (all differences less than 
4%). To investigate differences between these two samples on the ratio and interval level 
measured variables of the study, I conducted a series of independent samples t-tests. 
Results of these tests can be seen in Table 1. Overall, while some of the differences were 
statistically significant, the mean differences and effect sizes were relatively small, 
leading me to believe that the differences were not meaningful enough to suggest 
problematic patterns of attrition. In all, nine participants were removed from the study for 
failing two attention check items within a single survey. Eight of these participants were 





Table 1    
Comparisons of variables (Time 1) between study sample and those who dropped out. 
Variable Mean Diff. t Cohen's d 
Age 0.07 0.08 0.01 
Challenge Appraisals -0.03 -0.16 -0.01 
Hindrance Appraisals -0.03 -0.24 -0.02 
Resilience 0.18 2.05* 0.17 
Stress Mindset -0.12 -1.47 -0.13 
Strain -0.21 -2.06* -0.18 
Note. Comparisons are between study sample (N = 200) and those who dropped out of the 
study after Time 1 (N = 386). Negative values indicate that the study sample had a lower 







 The time 1 survey contained demographic measures including age, race, 
occupation, gender, and marital status. In addition, all three surveys included the 
following measures. All measure items can be found in Appendix A.  
Stressors and Appraisals. I utilized the Brady and Cunningham (2019) measure 
of common stressor appraisal ratings. They created this measure for their study utilizing a 
subset of “universal stressors” that was pulled from the National Institute for 
Occupational Safety and Health’s list of common workplace stressors. To create this list, 
NIOSH conducted research gathering consensus information from subject matter experts 
on potential stressors in the workplace that might be common across occupations, 
organizations, and industries (see Wiegand et al., 2012). Brady and Cunningham (2019) 
listed and defined each of these 17 stressors, and then asked three items for each one. 
First, participants were asked to what extent the stressor existed in their workplace. The 
second item asked participants the extent to which they felt the stressor represented a 
“challenge.” Finally, participants were asked the extent to which they perceived the 
stressor to be a “hindrance.” These items were responded to on a 0 to 100 scale. The 
terms “challenge” and “hindrance” were also defined according to Lazarus and Folkman 
(1984). This same assessment was used for the current study as well, except that I 
changed the response scale to a 1 to 7 (Not at all to Very much so) Likert scale. This scale 
has not been psychometrically validated in any way yet, other than some evidence of 
content validity in Brady and Cunningham (2019).  





appraised stressors in their workplace as challenges and/or hindrances, I filtered the 
responses to the second two items. If participants answered 3 or greater on the first 
prevalence item, then their response to the next two items became their challenge and 
hindrance scores for that stressor, respectively. Finally, all of the “challenge” scores were 
averaged, and all the “hindrance” scores were averaged. In other words, each participant 
received both a challenge score and a hindrance score that reflected the extent to which 
they appraised stressors, only the ones they indicated experiencing over the previous 
three months, as challenges and hindrances, respectively. The reason this was done this 
way was because researchers have shown that individuals can perceive a stressor to be 
either a challenge or a hindrance, neither, or both at the same time (Brady & 
Cunningham, 2019). Additionally, this method allowed for examining the appraisal 
tendencies of only stressors that the participants indicated experiencing recently. These 
two variables were treated as observed variables (rather than latent constructs) in the 
analyses of this study due to the complexity of the varying number of indicators for each 
participant.  
Stress mindset. I used the Stress Mindset Measure-General by Crum and Salovey 
(2013) general stress mindset measure to assess SM at all three time points. Again, the 
scale was adapted so that it referenced the previous three months. Instructions read, 
“Please rate the extent to which you agree or disagree with the following statements 
regarding stress you have experienced in the last month.” This measure contains eight 
items and represents a single continuum. That is, higher scores indicate more of a stress is 





item that is reverse coded is, “The effects of stress are negative and should be avoided.” 
Response options for this scale are 1 to 5, Strongly disagree to Strongly agree. In two 
studies (Crum et al., 2013; Kilby & Sherman, 2016), this measure consistently had a 
Cronbach’s alpha of about .80.  
Resilience. The 6-item Brief Resilience Scale (Smith et al., 2008) was used to 
assess resilience at each time point. This measure was also used in Crane and Searle’s 
(2016) study that is being extended here. The measure examines perceptions of one’s 
ability to bounce back from hardship. For the current study, the instructions were adapted 
similar to Crane and Searle (2016) in that they referenced the previous three months. The 
instructions directed participants to indicate how much they agree that the statements are 
reflective of their experiences in the previous month. Participants responded on a 5-point 
Likert scale (Strongly disagree to Strongly agree).  One example item from this measure 
is, “I tend to bounce back quickly after hard times.” Though initial research using this 
measure has suggested high reliability and validity as a single factor measure (e.g., Smith 
et al., 2008; Windle, Bennett, & Noyes, 2011), the recent study by Crane and Searle 
(2016) revealed a two-dimensional measure with the three positively worded items as one 
factor and the three negatively worded items in another factor. The current design will 
allow for exploration of this factor structure in the current sample as well. Research using 
this scale has shown a relatively stable Cronbach’s alpha score across studies around .90.  
Strain. I utilized the 7-item stress subscale of the Depression, Anxiety, Stress 
Scale (DASS; Lovibond & Lovibond, 1995) to measure psychological strain as an 





like an inability to relax after a stressful event. The scale instructions were adapted from 
their original 2-week reference to say, “Please indicate the degree to which the statements 
reflect your experiences over the past three months.” Respondents rated the items on a 4-
point Likert scale (Did not apply to me to Applied to me very much). One sample item 
from this scale is, “I found it hard to wind down.” In Crane and Searle’s (2016) study, 
this measure showed high internal consistency, Cronbach’s alpha = .94, and good model 
fit as a unidimensional scale in their confirmatory factor analyses (i.e., RMSEA = .079, 
CFI = .96, SRMR = .033).  
Attention checks. There was one attention check item included in each survey to 
improve data quality. These items were embedded within a scale chosen at random in 
each survey. The read, “Please select Agree.”  If a participant answered any of these 
items incorrectly, they were warned and then had to re-start the survey from the 
beginning. A second failure of the attention check item excluded them from participation, 
and they were not compensated for their survey responses. This attention check system 
was be outlined clearly in the initial page of the survey within the informed consent page 








Analyses for this project were completed using R and R Studio (Ihaka & 
Gentlemen, 1996) with the packages dplyr (Wickham, 2014), tidyr (Wickham, 2017), 
lavaan (Rosseel, 2012), and semPlot (Epskamp, 2015). All R code for these analyses can 
be found in Appendix B. All items were coded such that higher levels of any item 
represented higher levels of the construct. This included reverse coding three of the 
Resilience items and four of the Stress Mindset items. The analyses for Model 1, which 
included the CLPM analyses, were conducted using the first two waves of data collection 
(N = 403). The analyses for Model 2 utilized all three waves of data (N = 200).  
Due to the longitudinal nature of this study, and the structural nature of the 
analyses conducted, it was important to first establish the measurement components of 
the models tested before directly testing the proposed hypotheses. Addressing all the 
psychometric properties of and making adjustments to the various measures used was 
beyond the scope of this project. However, establishing that the structure of the measures 
was not exceptionally different from how they have been established in the literature was 
an important step in order to assume that the constructs operated as intended in the 
present study (Kenny, 1979; Kline, 2005). Additionally, ensuring that the specification of 
each variable fits the observed data sufficiently is important before moving on to 





In addition to assessing the measurement structure of the latent constructs in this 
study, establishing measurement invariance for the variables that are used in the CLPM 
analysis (i.e., Model 1) across the time points was important to show that the participants’ 
interpretation of the measures did not change significantly over time before examining 
relationships among those measures (Burn, Shavelson, & Muthen, 1989). Establishing 
measurement invariance across time points helps ensure that the statistical strength of 
associations between variables over time cannot be attributed to measurement issues, 
which is important because residual change in the variables over time is modeled as part 
of the CLPM analysis.  
 Given these key introductory steps, this chapter first delves into the measurement 
components of the analyses, detailing the item loading characteristics and fit of each 
measure at the first time point. Assessments of measurement structure (i.e., CFA) were 
conducted on data from the 403 participants who completed the first two waves of the 
study for the stress mindset and resilience measures. The CFA for the strain variable was 
conducted on Time 1 data for the 200 participants who completed all three surveys since 
this variable is used at the Time 3 data collection in Model 2 only. Additionally, I tested 
for measurement invariance in the Model 1 latent variables across the first two waves of 
the study. The challenge and hindrance appraisal measures were treated as observed 
indicators in all analyses of this study and as such were not included in the CFA or 
measurement invariance analyses.  
I have included in the section on measurement models a justification of 





well as statistical tests that showed that these adjustments improved model fit. Once the 
measurement structure was verified for each variable, that measurement structure was 
imposed on the same variables at all relevant time points. For example, I had to include a 
residual correlation between two items in the perceived resilience measure based on the 
CFA of the first Wave data. I then imposed this same residual correlation between the 
same two items at the second wave. The results are presented in this chapter as follows: 
CFAs for all latent constructs, measurement invariance for Model 1 latent constructs 
(waves 1 and 2, N = 403), SEM analyses testing Model 1 hypotheses (CLPM), and SEM 
analyses testing Model 2 hypotheses (Mediation).  
Measurement Models 
 The measurement models for this study were initially set up such that each 
measure was its own latent factor with its items as observed indicators. A CFA was 
conducted on each of the measures to examine the psychometric properties of each 
measure and their fit with the data. For these and all models tested in this study, the MLR 
estimator was used with robust standard errors (Kline, 2005).  
Stress Mindset. The initial CFA (N = 403) conducted for this measure revealed 
inadequate fit with the data (χ²(20) = 319.41, p < .001, CFI = .81, TLI = .74, RMSEA = 
.19, SRMR = .10). Additionally, item loadings ranged from .49 to .84. I then conducted a 
Lagrange-Multiplier test (LM test) to search for potential modifications to the 
measurement structure. While this test suggested that residual correlations between a few 





on the items themselves for following through with these modifications. Therefore, I 
decided to investigate other potential ways of improving this measure.  
This measure, although originally conceptualized as assessing a single construct, 
contains four items (2, 4, 6, and 8) that are positively worded, and four items (1, 3, 5, and 
7) that are negatively worded. With those latter items being reverse coded, the measure is 
supposed to indicate to what extent the participants have a stress is enhancing versus a 
stress is debilitating mindset based on how high or low an individual’s composite score is 
(Crum & Salovey, 2013). Although this structure was tested in their original study and 
showed adequate psychometric performance as a single construct, the analyses of the 
present study suggested these two sets of items should be treated as separate (enhancing 
and debilitating) constructs. Individuals may view stress as both enhancing and 
debilitating depending on context. Therefore, I conducted an additional CFA with two 
latent factors each containing the previously described items. I decided to include a 
second-order Stress Mindset factor that was indicated by the two latent first-order factors 
described here. I felt it important to include the second-order factor given the original 
authors’ explanation of stress mindset as a single construct including both the enhancing 
and debilitating components. This model exhibited significantly better fit to the data 
(χ²(18) = 104.13, p < .001, CFI = .95, TLI = .92, RMSEA = .10, SRMR = .05). 
Additionally, the item loadings of all the items on both latent factors, except for item 5, 
increased to be between .71 and .84. Item 5, which also had the lowest loading before the 





This lower loading can indicate issues with the item itself, as it does not reliably 
hold with the measure. This item, “Experiencing stress inhibits my learning and growth” 
does not seem to be conceptually distinct from the other items. However, an LM test 
revealed that residual correlations between this item and 4 others, including some in the 
“enhancing” factor, would improve model fit substantially. Therefore, considering the 
multiple sources of statistical evidence, I decided to remove this item from the measure 
for this study. This new version exhibited significantly better fit to the data (χ²(9) = 
79.35, p < .001, CFI = .95, TLI = .92, RMSEA = .10, SRMR = .05). Item loadings ranged 
from .71 to .87. An additional LM test again revealed that a residual correlation between 
some of the items would improve model fit marginally (less than χ² = 10). Therefore, the 
modification indices did not outweigh the lack of justification for specifying the 
additional model parameters.  
 Resilience. The CFA on the perceived resilience measure (N = 403) showed 
adequate fit to the data except for the RMSEA statistic (χ²(9) = 105.51, p < .001, CFI = 
.95, TLI = .92, RMSEA = .16, SRMR = .04), with loadings ranging from .76 to .87. The 
LM test showed that a residual correlation between items 1 (“I tend to bounce back after 
hard times.”) and 5 (“I usually come through difficult times with little trouble”) would 
improve the model fit by χ² = 45.57, while all other possible modifications would not 
increase model fit by more than χ² = 10. Additionally, upon examining these items it 
seemed that a correlation among their error terms was justified based on their conceptual 





model fit (χ²(8) = 60.02, p < .001, CFI = .97, TLI = .95, RMSEA = .10, SRMR = .04), 
with the range of factor loadings remaining relatively unchanged between .73 and .88.  
 Strain. This CFA (N = 200) showed poor fit to the data (χ²(14) = 198.26, p < 
.001, CFI = .82, TLI = .73, RMSEA = .26, SRMR = .07). The factor loadings for this 
structure ranged from .55 to .85. The LM test revealed one major potential modification 
that would improve model fit in the form of a residual correlation between items 1 and 2. 
These two items are conceptually very similar and have potential to be interpreted 
similarly in a way that could influence individuals responding to them (“I found it hard to 
wind down” and “I found it hard to relax”). Specifically, the ideas of “winding down” 
and “relaxing” are very similar. Additionally, after reviewing the items, the wording of 
items 6 and 7 appear to have some potential for confusion and misinterpretation, 
especially as they relate to strain (“I felt that I was rather touchy” and “I was intolerant of 
anything that kept me from getting on with what I was doing”). Additionally, these two 
items yielded the lowest factor loadings of the seven items (.55 and .57, respectively). 
Given these justifications, I decided to omit these two items from the measure and 
include a residual correlation between items 1 and 2. This new factor structure revealed 
significantly better fit to the data (χ²(4) = 13.21, p < .05, CFI = .99, TLI = .97, RMSEA = 
.09, SRMR = .03), with the item loadings ranging from .72 to .87. All fit statistics for all 








      
Fit statistics for final measurement 
structure CFAs 
    
    
  Wave N χ2 df RMSEA SRMR CFI TLI 
Stress 
Mindset 1 403 79.35* 9 0.10 0.05 0.95 0.92 
 2 403 68.57* 9 0.10 0.04 0.96 0.94 
Resilience 1 403 60.02* 8 0.10 0.04 0.97 0.95 
 2 403 46.44* 8 0.09 0.03 0.98 0.96 
Strain 1 200 13.21* 4 0.09 0.03 0.99 0.97 
 2 200 19.43* 4 0.11 0.03 0.94 0.98 
  3 200 24.57* 4 0.11 0.05 0.97 0.93 
Note. Fit statistics shown for CFAs of all study variables (latent only) at all relevant 








 In addition to the CFAs, I also conducted bivariate correlation analyses on all 
study variables computed as mean composite variables at all relevant time points. The 
purpose of these additional analyses was to inspect the bivariate relationships among the 
variables to understand the direction and relative strength of those associations. These 
correlations can be found in Table 3 and in Table 4. Additionally, descriptive information 
(mean, SD) for all study variables can be found in Table 5. Many of the correlation 
values found were unexpected. For example, challenge and hindrance appraisals were 
weakly to moderately, positively, correlated across the waves of the study. Additionally, 
resilience was very weakly (or not at all) related to challenge and hindrance appraisals 
across the waves of the study. One set of findings that was not surprising was that the 
strain variable was weakly, positively related to both types of appraisals, though slightly 
stronger for hindrance than challenge appraisals. With this, strain was moderately and 
negatively related to resilience across the waves of the study. Stress mindset was found to 
be positively and weakly related to resilience across the waves of the study. However, 
only stress mindset measured at Time 2 was found to be related to challenge appraisals at 
both time points. Stress mindset was not related to hindrance appraisals. Finally, in 
general, all the variables were moderately to strongly related to themselves at other waves 






Table 3         
Correlations among Model 1 study variables at Waves 1 & 2 (N = 403).   
  X1Chal X2Chal X1Hind X2Hind X1Res X2Res X1SM X2SM 
X1Chal NA        
X2Chal .354* NA       
X1Hind .617* .429* NA      
X2Hind .240* .697* .540* NA     
X1Res .032 -.082* -.104* -.178* .93    
X2Res .005 -.084* -.154* -.215* .836* .93   
X1SM .011 .002 .008 .007 .186* .167* .87  
X2SM .039* .066* .016 -.012 .220* .227* .698* .88 
Note. Variable names contain wave identifier (i.e., "X1" = Wave 1), "Chal" = Challenge 
Appraisals, "Hind" = Hindrance Appraisals, "Res" = Resilience, "SM" = Stress Mindset, 
Cronbach's alpha is displayed for each composite scale on the diagonal, * denotes significant 








Table 4             
Correlations among Model 2 study variables at all 3 waves (N = 200).             
  X1Chal X2Chal X3Chal X1Hind X2Hind X3Hind X1Res X2Res X3Res X1Strain X2Strain X3Strain 
X1Chal NA            
X2Chal .189* NA           
X3Chal .285* .638* NA          
X1Hind .592* .379* .436* NA         
X2Hind .107* .812* .567* .456* NA        
X3Hind .247* .537* .778* .504* .608* NA       
X1Res .055* -.059* -.077* -.053* -.192* -.178* .94      
X2Res .030 -.005 -.046 -.067* -.158* -.153* .849* .94     
X3Res .042 -.021 -.071* -.039 -.150* -.172* .858* .886* .94    
X1Strain .239* .128* .179* .381* .265* .304* -.396* -.421* -.387* .90   
X2Strain .118* .231* .248* .254* .353* .373* -.485* -.504* -.486* .607* .91 
X3Strain .117* .182* .250* .281* .307* .387* -.429* -.460* -.459* .612* .719* .90 
Note. Variable names contain wave identifier (i.e., "X1" = Time 1). "Chal" = Challenge Appraisals, "Hind" = Hindrance Appraisals, 
"Res" = Resilience, Means and Standard deviations (in parentheses) are presented on the diagonal, * indicates a significant value at p < 








Table 5    
Descriptive statistics for all study variables. 
Model 1 (N = 403) Mean SD Median 
   X1Challenge Appraisal 4.07 1.18 4.07 
   X1 Hindrance Appraisal 3.73 1.39 3.81 
   X1 Perceived Resilience 3.43 0.80 3.29 
   X1 Stress Mindset 2.46 0.30 2.51 
   X2 Challenge Appraisal 3.83 1.29 3.87 
   X2 Hindrance Appraisal 3.54 1.48 3.67 
   X2 Perceived Resilience 3.49 0.68 3.47 
   X2 Stress Mindset 2.56 0.31 2.61 
Model 2 (N = 200)    
   X1 Challenge Appraisal 3.91 1.17 3.86 
   X1 Hindrance Appraisal 3.55 1.36 3.50 
   X2 Perceived Resilience 3.40 0.53 3.41 
   X3 Strain 2.08 0.91 2.18 







Model 1 Measurement Invariance 
 After establishing adequate psychometric performance of each latent factor, I 
conducted statistical tests to show whether these factor structures remained consistent 
across the relevant time points. The process of establishing measurement invariance over 
time involves comparing a series of four increasingly parsimonious, nested models (Burn 
et al., 1989; Curtis, Mackinnon, & O’Connor, 2020; Kline, 2005). At each of the four 
stages, an additional set of parameters is constrained, and then the new model is 
compared to the previous one in terms of model fit to the data. Each stage adds 
constraints that pertain to specific characteristics of the measurement of the constructs. 
As noted in Curtis et al. (2020), it is important to select a priori the fit statistics that will 
be used to determine which model will be selected, as different fit indices can favor 
different versions of the model. For this study, the most emphasis will be placed on 
RMSEA, AIC, BIC, and the S-B χ² test based on recommendations from Curtis et al. 
(2020). The process of investigating measurement invariance is described as iterative. In 
other words, you repeatedly assess model fit on increasingly constrained, nested models 
until a model does not adequately fit the data (Curtis et al., 2020; Widaman & Reise, 
1997). Once that point is reached, the last model to still fit the data is the one that is used 
going forward with the SEM analyses. If not all four types of invariance are shown, then 
the results must be interpreted with certain cautions that pertain to each type of 
invariance, which are described with each type of invariance below. A summary of each 





 Model 1 Configural Invariance. The first of the four steps in this process is 
known as configural invariance and represents SEM models in which the variance of 
each latent factor is constrained to 1, while the factor loadings, item intercepts, and 
residual variances are permitted to vary freely. This most basic level of invariances shows 
evidence that the overall factor structure established by the researcher is consistent across 
the three time points. After running this model with these constraints, the model showed 
adequate fit to the data (χ²(287) = 1039.62, p < .001, CFI = .92, TLI = .91, RMSEA = .07, 
SRMR = .06, AIC = 23471.59, BIC = 23522.19). These results provide evidence of 
configural invariance in this model.  
 Model 1 Metric Invariance. The second model to run is called the Metric Model. 
In this model, in addition to having the factor variances constrained to 1, I now 
constrained factor loadings to be equivalent across waves. That is, the factor loadings of 
each item on each factor were constrained to be equal between waves 1 and 2. Evidence 
of metric invariance helps support that the items being used to measure the latent 
constructs do not differ over time in terms of their ability to represent those constructs. 
This model also showed adequate fit among some of the fit statistics, but not all (χ²(355) 
= 1554.08, p < .001, CFI = .90, TLI = .90, RMSEA = .13, SRMR = .09, AIC = 23954.05, 
BIC = 24144.30). Given that these results show at least partial support for metric 
invariance, I moved on to the third iteration of this process.  
 Model 1 Scalar Invariance. In this iteration, while maintaining the constraints 
placed previously, I fixed the item intercepts to equivalence across waves. This step in 





significantly over time as a product of measurement issues. In other words, if scalar 
invariance is not established, it is likely that participants answered items differently from 
one wave to the next without reason for doing so (e.g., their interpretation of the items or 
the response scales changed). In this step, the intercepts for each item were constrained to 
be equal across all three waves. In this model, fit indices showed mostly adequate fit with 
the exception of the SRMR (χ²(311) = 1056.68, CFI = .91, TLI = .91, RMSEA = .06, 
SRMR =.12, AIC = 23492.65, BIC = 23754.25). Therefore, this model has shown partial 
support for scalar invariance with this dataset. Given the break-down of model fit over 
this and the previous model, all subsequent results must be interpreted with the caution 
that there is a potential issue in how participants interpreted the items across the three 
time points. In other words, changes in item, and therefore construct, levels may be partly 
due to measurement issues. Additionally, the final type of invariance cannot be assumed 
because its assessment would involve also keeping the currently imposed constraints.  
 Model 1 Residual Invariance. The fourth and most rigorous type of invariance, 
residual invariance, constrains the residual error of each factor to equality across the 
waves of the study. This step, if completed, provides evidence that external (unmeasured) 
factors that are affecting the constructs of the study are not changing in terms of their 
effects on the constructs between waves. As mentioned, there is no purpose for testing a 
fourth model in this iterative process as the previous model did not fit the data. So, an 
additional caution must be added to my interpretation of the results of this study. Changes 
in the levels of the constructs of this study may be partly due to external factors that are 





findings do not mean that the analyses should be discontinued or even discounted. 
However, the extra cautions must be noted. 
 In terms of choosing which constraints to maintain on the model when conducting 
subsequent SEMs, two major factors must be considered. First, the more constraints 
imposed on the model, the more model parsimony and less parameters being estimated. 
Second, which level to be chosen must be considered in light of the fit indices of each 
increasingly constrained model. Since only the first three models, configural, metric, and 
scalar, adequately fit the data, only these three can be considered. In comparing the fit of 
the three models, I conducted S-B χ² tests, which assesses the extent to which the 
difference in model fit (based on χ²) is different from zero. The test showed that the 
metric and scalar models exhibited significantly worse fit than the configural model (S-
Bχ²(42) = 95.37, p < .001 and S-Bχ²(50) = 107.33, p < .001, respectively). However, the 
fit of all models was mostly adequate, and the AIC and BIC indices did not change 
dramatically between the three. Therefore, I decided to carry forward the constraints 
imposed in the scalar model (which also include the constraints of the metric and 
configural models). This means that the factor variances and factor loadings will be 
constrained to 1 and the item intercepts constrained to be equal across waves in the SEM 







Table 6          
Four steps of measurement invariance with fit statistics.       
Step Description χ2 df RMSEA SRMR CFI TLI AIC BIC 
Configura
l 








Metric Item loadings constrained to 
equivalence across waves 
1554.08
* 
355 0.13 0.09 0.9 0.9 23954.0
5 
24144.3 
Scalar Item intercepts constrained 
to equivalence across waves 
1056.68
* 




Residual Factor residual errors 
constrained to equivalence 
across waves 
NA NA NA NA NA NA NA NA 







 Researchers have noted the need for relatively large samples when conducting 
SEM analyses, especially when the models are complex and estimate many parameters. 
Barret (2007) and Kline (2005) have suggested a sample of 200 as a minimum for 
complex structural models. Given that the hypotheses in this study require testing many 
different paths among the latent variables across the three time points, model 
convergence is unlikely if all tested at once. Therefore, I made the decision to split up the 
models into two separate SEMs (Model 1 and Model 2) that correspond to the two sets of 
hypotheses. Splitting the model up into two simpler models could inflate significance 
levels and bias interpretation of the results.  
One potential option would be to adjust the alpha level (e.g., Bonferroni, 1975). 
However, Kline (2005) and other authors have suggested that while still an important part 
of SEM, the significance level is not as important as interpreting the big picture of the 
models, including the model fit and looking at the strength and directionality of the 
effects. This suggestion was made partly because finding significant effects in complex 
SEMs can be difficult even with large sample sizes. Therefore, alpha was set to .05 for 
this set of analyses. Below, each hypothesis is operationalized in terms of the paths 
tested, along with a presentation of the path coefficients and model fit. Following Kline 
(2005) as a guide, the data were tested for violations of normality before being included 
in the SEMs. This included examining Q-Q plots, histograms, as well as both univariate 
and multivariate indices of normality (e.g., skewness, kurtosis, mahalinobis distance). All 





 Model 1 SEM. Model 1 included hypotheses 1a, 1b, 2a, and 2b, and was intended 
to investigate the influence of resilience and stress mindset on the two types of stress 
appraisals (See Figure 4). Additionally, these hypotheses specified that the proposed 
relationships would be stronger than their cross-lagged counterparts. Finally, these 
hypotheses were also tested controlling for auto-regressive effects (or residual change of 
variables over time). The full model, including both the measurement component 
specified above (including the scalar model constraints) and the structural component, 
showed adequate fit with the data (χ²(408) = 1503.00, CFI = .91, TLI = .91, RMSEA = 
.08, SRMR = .07, AIC = 26036.99, BIC = 26362.00). All regression estimates and 
associated statistics for Model 1 can be found in Table 7. A higher-level description of 
the results follows here.  
Regression estimates showed moderate to strong, statistically significant, 
autoregressive effects for all four variables (standardized estimates ranging from .39 to 
.66). The effect of resilience on challenge stressor appraisal was weak and non-significant 
(Standardized estimate = -.07, p = .12). Therefore, hypothesis 1a was not supported. 
Further refuting hypothesis 1a, the cross-lagged effect of challenge stressor appraisal on 
resilience was small but statistically significant (Standardized estimate = .08, p < .05). 
Hypothesis 1b was supported in that the effect of resilience on hindrance stressor 
appraisals was negative, weak, and significant (Standardized estimate = -.10, p < .05), 
and the cross-lagged effect of hindrance appraisals on resilience, though statistically 
significant, was slightly weaker (Standardized estimate = -.10, p < .05). However, the 





difference at p < .05. None of the paths between stress mindset and the two types of 
appraisals, including the cross-lagged paths, were statistically significant (Standardized 
estimates ranged from -.01 to .04). Therefore, hypotheses 2a and 2b were not supported 











Table 7     






X2 Challenge Appraisal ~ X1 Challenge Appraisal 0.42* 0.07 0.39 
 X1 Resilience -0.09 0.06 -0.07 
 X1 Stress Mindset 0.01 0.06 0.01 
X2 Hindrance Appraisal ~ X1 Hindrance Appraisal 0.46* 0.06 0.47 
 X1 Resilience -0.14* 0.06 -0.10 
 X1 Stress Mindset 0.02 0.07 0.01 
X2 Resilience ~ X1 Resilience 0.89* 0.03 0.66 
 X1 Challenge Appraisal 0.09* 0.03 0.08 
 X1 Hindrance Appraisal -0.10* 0.04 -0.10 
X2 Stress Mindset ~ X1 Stress Mindset 0.76* 0.05 0.61 
 X1 Challenge Appraisal 0.04 0.06 0.04 
  X1 Hindrance Appraisal -0.01 0.07 -0.01 
Note. All variable names include wave identifier (e.g., "X1" = Time 1). ~ indicates 







Model 2 SEM. Model 2 tested the direct effects of challenge and hindrance 
stressor appraisals on strain. Additionally, these direct relationships were hypothesized to 
be partially mediated by resilience. This structural mediation model showed excellent fit 
to the data (χ²(59) = 105.85, CFI = .98, TLI = .97, RMSEA = .06, SRMR = .04, AIC = 
4642.37.99, BIC = 4736.69). All regression estimates, standard errors, and standardized 
estimates can be found in Table 8. A higher-level description of the results is presented 
here. The results showed a weak and non-significant direct effect of challenge appraisals 
on strain (Standardized estimate = -.03). Therefore, hypothesis 3 was not supported. 
Given this result, testing the indirect effect through resilience is not appropriate 
(Tabachnik & Fidell, 2013). However, it should be noted that the “b” path from resilience 
to strain was moderate, negative, and statistically significant (Standardized estimate = -
.49, p < .001). Though the “total” effect was significant, I could not interpret this effect as 
the direct path was not significant. Therefore, hypotheses 3, 4, and 4a were not supported, 
while hypothesis 4b was supported (a negative relationship between perceived resilience 
and strain, as a stand-alone effect).  
The analysis further revealed a significant, moderate, positive direct effect of 
hindrance appraisals on strain (Standardized estimate = .26, p < .001). This result 
supported hypothesis 5. Next, analyses revealed a non-significant indirect path from 
hindrance appraisals to strain via resilience (Standardized estimate = .06, p = .19). 
Therefore, hypothesis 6 was not supported. There was also a negative, non-significant 





means hypothesis 6a was also not supported. Finally, as mentioned previously, the effect 








Table 8     
Model 2 regression estimates   
Regression Estimate Standard Error 
Standardized 
Estimate 
X2 Resilience ~ X1 Challenge Appraisal 0.10 0.10 0.11 
 X1 Hindrance Appraisal -0.10 0.07 -0.13 
X3 Strain ~ X2 Resilience -0.59* 0.12 -0.49 
 X1 Challenge Appraisal -0.04 0.08 -0.03 
 X1 Hindrance Appraisal 0.24* 0.07 0.26 
X3 Strain ~ X1 Challenge ab path -0.06 0.06 -0.06 
X3 Strain ~ X1 Hindrance ab path 0.06 0.05 0.06 
Note. All variable names include wave identifier (e.g., "X1" = Time 1). ~ indicates "regressed on." 





The Effects of the COVID-19 Pandemic 
 While the data were being collected for this study, the U.S. was experiencing the 
COVID-19 Virus Pandemic (CDC, 2019). According to NIOSH (NIOSH, 2019), this 
pandemic has had unprecedented effects on work and home life for most employed 
individuals living in the U.S. For example, Brynjolfsson, Horton, Ozimek, Rock, Sharma, 
and TuYe (2020) showed that more Americans are working from home as a result of the 
pandemic than ever before. To help understand whether the pandemic had meaningful 
effects on the present study, I asked the following question at each of the three waves, 
“Which of the following best describes how your work (outside of MTurk) has been 
affected by the COVID-19 Pandemic?” Participants responded by selecting one of five 
choices: 1 My work has not changed due to the pandemic, 2, I am not currently working 
due to the pandemic, 3 I am currently working reduced hours due to the pandemic, 4 I am 
working from home due to the pandemic, 5 Other (please specify). This additional data 
served to help ensure that changes in the data were not due to changes in work situation 
changes associated with the pandemic. Having to change work locations or protocols 
could impact the stressor, strain, and resilience variables being assessed in this study.  
At Time 1, 33% of the study sample indicated the first response (no change in 
work due to the pandemic). This percentage remained relatively unchanged for Waves 2 
and 3 (31% and 38%, respectively). For the second response option, which meant that at 
the time of that particular survey the participant was not working, the percentage of the 
sample was relatively small at Waves 1, 2, and 3 (3%, 4%, and 2%, respectively). 





substantially between waves, 15%, 17%, and 14% for Waves 1, 2, and 3, respectively. 
The fourth response option, which indicated that participants were working from home 
due to the pandemic, had the largest percentage of the study sample across all three 
waves (43%, 44 %, and 40%). Finally, approximately 6% of the sample at Time 1 
indicated “Other” as their response. This remained relatively unchanged at Time 2 (4%) 
and Time 3 (6%). Open-ended responses attached to the “Other (please specify)” 
response varied and included responses like, “it’s changing every week” and “half from 
home and half from work.” Future researchers should investigate whether the 
relationships investigated in this study differ based on work situations that are impacted 









 The results of this study, with a few exceptions, largely did not support the study 
hypotheses. Despite this lack of support, the present study stands to contribute to the 
literatures on work stress, resilience, strain, stress mindset, and the measurement of the 
stressor appraisal process. Indeed, the methods of the present study allow for confidence 
in the effects found, some of which even contradict previous research. In this chapter, I 
expand on each of the main findings of the current study in light of previous research and 
detail what each finding implies. Then, I highlight strengths and weaknesses of the 
present study. Finally, I discuss the implications of this research for future research and 
practice in the area of work stress, including a suggested agenda for future research 
projects in this area.  
Cross-lagged Effects Among Appraisals and Individual Characteristics 
 In Model 1 of the present study, I investigated the effects of perceived resilience 
and stress mindset on future challenge and hindrance stressor appraisals, along with the 
reverse-causal directions and controls for any residual change in the variables from Time 
1 to Time 2. While I hypothesized that perceived resilience and stress mindset would 
both be positively related to challenge appraisals and negatively to hindrance appraisals, 
and that these effects would be stronger than their cross-lagged counterparts, results 
indicated no relationships between the stress mindset construct and either of the stressor 
appraisals. Additionally, only the path between perceived resilience and hindrance 





resilience and challenge appraisals was non-significant. In fact, the reverse-direction 
path, from challenge appraisals to later perceived resilience, was positive and significant.  
 Resilience and stressor appraisals. Justification for these hypotheses was 
derived from previous research and theoretical work on perceived resilience and stressor 
appraisals. Perceived resilience has been shown to be a characteristic that allows 
individuals to cope with and overcome stressors more effectively (Boss, 2006; Moon et 
al., 2013). Specifically, researchers have shown that perceived resilience is predictive of 
later reduced burnout and increased work engagement. Additionally, the definitions 
provided to participants of challenge and hindrance stressors were developed from 
research by Cavanaugh et al. (2000) and Brady and Cunningham (2019). Specifically, the 
definitions indicated that challenges were stressors that were positive and energizing, 
while hindrances were defined as overwhelming and negatively impactful. Finally, 
researchers have theorized that perceived resilience can act as a resource that individuals 
can use to overcome stressors (Crane & Searle, 2016), which I expected to lead 
individuals to view stressors more readily as challenges and less readily as hindrances.  
Given these sources of evidence, I predicted that individuals with increased 
perceived resilience would tend to appraise common work stressors, like quantitative 
work overload, work unpredictability, and others, more so as challenges and less so as 
hindrances. Results from this study showed that having higher levels of perceived 
resilience did not seem to impact the extent to which common work stressors are 
appraised as challenges. In fact, the reverse-direction was positive and significant. This 





& Searle, 2016) which showed how exposure to challenge stressors can build individuals’ 
perceived resilience. Crane and Searle (2016) showed that increased perceived resilience 
is associated with increased exposure to challenge stressors at a previous time point. 
However, their study utilized pre-categorized stressors (as challenges and hindrances), 
which means that their results and mine must be compared with caution (Brady & 
Cunningham, 2019; Mazzola & Disselhorst, 2019).  
One other finding on perceived resilience from this model, that decreased 
perceived resilience in individuals is associated with being more likely to appraise 
common work stressors as hindrances at a later time point, is in line with the theory and 
evidence used to undergird my hypotheses. In other words, these results support the idea 
that having less resilience may lead individuals to appraise stressors more readily as 
hindrances. However, this finding stands in contrast to Crane and Searle (2016), which 
showed that the reverse may be true while using pre-categorized stressors rather than 
actual participant appraisals. Indeed, they found that exposure to pre-categorized 
hindrance stressors was associated with later decreases in perceived resilience. Those 
authors theorized that successfully overcoming challenge stressors would lead individuals 
to believe they were more capable of overcoming stressors, and therefore held more 
resilience (i.e., an increase in perceived resilience). Similarly, they theorized that meeting 
hindrance stressors and not overcoming them would lead individuals to believe that they 
were less resilient (i.e., a decrease in perceived resilience).  
The findings from Model 1 on resilience and stressor appraisals, interpreted in 





that both causal directions are plausible. That is, experiencing and appraising stressors as 
challenges and hindrances can lead to changes in perceived resilience, and individuals 
with increased resilience may appraise stressors differently than those with lower levels 
of perceived resilience.  
Stress mindset and stressor appraisals. As stress mindset is a relatively new 
construct in the work stress literature (Crum & Salovey, 2013), there does not exist 
extensive evidence and well-developed theory on how one’s stress mindset might 
influence their appraisals of stressors. However, researchers have begun to examine the 
associations among these constructs (e.g., Crum, Akinola, Martin, & Fath, 2017; Kilby & 
Sherman, 2016). In one study, Kilby and Sherman (2016) showed that higher levels of 
stress mindset (i.e., a stress is enhancing mindset) were associated with perceiving a 
stress-induction task in a lab as more challenging. They did not find an association 
between stress mindset and threat appraisals but discussed how sample size and 
measurement techniques may have been to blame. Those findings, along with theory on 
stress mindset that purports that a stress is enhancing mindset can lead to positive 
outcomes like reduced burnout and increased coping efficacy (Crum & Salovey, 2013), 
served as the underpinning for my hypotheses that stress mindset would be positively 
related to challenge appraisals and negatively related to hindrance appraisals.  
The results of the current study did not support these hypotheses. In fact, I found 
no effects of stress mindset on either type of appraisal at a later point. I also did not find 
evidence of effects in the reverse-causal direction. So, my results do not align with the 





must be noted. First, while Kilby and Sherman did utilize a measure of participant 
stressor appraisal, as opposed to a pre-categorized measure of stressors, their measure 
was based on a single stressor. The stressor used in their study was a fictional math-
related task. The current study, in contrast, used an approach that allowed participants to 
appraise up to 17 different common work stressors insomuch as they reported 
experiencing the stressors over the previous three months. Additionally, Kilby and 
Sherman allowed the stressor to be appraised as a challenge or a threat, while the current 
study included challenge and hindrance appraisals. Threat and hindrance stressors are 
defined as distinct types of stressors, and therefore cannot be compared directly between 
our two studies. Finally, the original factor structure of the stress mindset measure (as a 
single factor with all eight items; Crum & Salovey, 2013) did not replicate in the current 
study. This discrepancy may point to differences between the current sample and the 
samples used in Crum and Solovey (2013), which could cause differences in the effects 
found in my study and those in previous studies. Furthermore, the dual-construct 
structure of the measure in the present study aligns with research purporting that 
negatively coded items are not conceptually equivalent to positively coded ones 
(DiStefano & Motl, 2006). In other words, the negative coding may cause those items to 
represent a distinct construct (i.e., stress is debilitating), even though the items are 
worded very similarly to the positively coded ones. Nevertheless, this finding was unique 
to the present study, which points to the need for further assessment of the measure in 





While previous research has alluded to a relationship between stress mindset and 
appraisals, the current study, along with the relatively weak support of those relationships 
from previous work, seems to point to either no relationship or a more complicated set of 
relationships. One possibility is that stress mindset only influences appraisals of certain 
stressors, like math-related tasks. Kilby and Sherman (2016) suggested that one reason 
they did not find evidence of a link between stress mindset and threat appraisals was that 
the stressor they used in their lab study was not severe enough to invoke the feelings of 
anxiety and fear that are known to coincide with appraising a stressor as a threat. 
Similarly, though the measure used in this study attempted to use many different 
stressors, it is possible that the common work stressors used here did not invoke the 
feelings known to be associated with appraising stressors as challenges and hindrances. 
Other moderators may be acting on this association as well, such as individual differences 
like previous experience with overcoming the specific stressors. For example, it could be 
that overcoming a certain stressor many times leads to increased stress mindset (as more 
enhancing) in relation to that stressor. As my results do not align with any theory or 
previous research on stress mindset and appraisals, only additional research can clear up 
these remaining questions.  
The Mediating Effect of Perceived Resilience 
 As discussed previously, Model 2 of the current study was an attempt to replicate 
and extend the study by Crane and Searle (2016), with a few key differences. First, the 
present study utilized three waves of data collection instead of just two, allowing for a 





2008). Second, the present study utilized a measure of actual participant appraisals of 
stressors rather than pre-categorized stressors. This change to the methodology was in 
line with recent research suggesting that pre-categorized stressors may be problematic 
and that using measures of actual appraisals will more accurately capture participant 
perceptions of stressors (Brady & Cunningham, 2019; Crane & Searle, 2013; Mazzola & 
Disselhorst, 2019). Despite these extensions of the original methodology, I hypothesized, 
based on similar justification invoked by Crane and Searle (2016), that there would exist 
a negative relationship between challenge appraisals and strain, and that this relationship 
would be partially mediated by perceived resilience. Additionally, I predicted that a 
positive relationship between hindrance appraisals and strain would be partially mediated 
by perceived resilience.  
 Justification for making these hypotheses was based on the idea that exposure to 
stressors appraised as challenges and hindrances would influence individuals’ levels of 
perceived resilience by influencing their beliefs about their ability to overcome the 
different stressors. The level of perceived resilience, then, would act as a resource and 
influence the strain that resulted from experiencing stressors such that increased 
perceived resilience would lead to decreased strain and the opposite for decreased 
perceived resilience. As mentioned previously, Crane and Searle found some support for 
their hypotheses, including partial mediation by perceived resilience of the relationship 
between challenge appraisals and strain, but no such mediation effect in the relationship 
between hindrance appraisals and strain. Given that perceived resilience and strain were 





be confirmed. While the current study did not use a design that could fully confirm that 
directionality, I did find a moderate negative association between perceived resilience 
and strain at a later point. This finding lends some support to their supposition that the 
perceived resilience led to the decreased strain rather than the reverse. However, in the 
present study, the partial mediations were not found. Moreover, no effects were signaled 
between either type of appraisal and perceived resilience at a later time point. This 
difference in findings could be a result of the different measures of challenge and 
hindrance appraisals. As researchers have suggested, using pre-categorized stressor 
appraisal measures can lead to quite different outcomes than participant appraisals of 
stressors (Brady & Cunningham, 2019). Another possible explanation for the lack of 
mediation effects detected in the current study is that resilience may simultaneously play 
multiple roles in terms of how individuals experience strain/well-being (Crane & Searle, 
2016).  
 For example, some researchers (e.g., Davydov et al., 2010) have shown that 
resilience might promote well-being (and therefore reduce strain) regardless of exposure 
to or perceptions of stressors through promoting positive affectivity and helping 
individuals avoid negative situations. Davydov et al. (2010) also suggested that resilience 
might help individuals maintain a level of functioning despite any stressors they may 
encounter. This suggestion, applied to the current study, would mean that while perceived 
resilience may buffer the impact of stressor appraisals on strain, there may not be an 





this potential moderation effect in which perceived resilience and stressor appraisals 
interact in the prediction of strain.  
 Despite the lack of mediating effects found in Model 2, a few significant effects 
emerged that align with previous studies and theory. I found that while challenge 
appraisals in Time 1 were not associated with strain at Time 3, hindrance appraisals had a 
moderate, positive effect on strain. These findings align with previous theory suggesting 
that while hindrance stressors will generally lead to strain, challenge stressors may 
increase well-being (decrease strain) to a certain extent, but may have a detrimental 
impact on well-being if the challenge stressors overwhelm the individual’s ability to cope 
(Crane &  Searle, 2016; Lazarus & Folkman, 1984; Yerkes & Dodsen, 1908). I also 
found a moderate, negative effect of perceived resilience at Time 2 on strain at Time 3. 
This finding supports the large body of research that suggests perceived resilience can act 
as a resource and improve well-being through improving individuals’ abilities to 
overcome stressors (Davydov et al., 2010).  
The Measurement of Stressor Appraisals 
 Lazarus and Folkman (1984) posited that the effects of stressors on an individual 
were mediated by the individual’s appraisals of those stressors. Further, their theory 
suggested that there are two types of appraisals, primary and secondary. Primary 
appraisals pertained to the individual’s perception of the stressor itself, while secondary 
appraisals pertained to the individual’s ability to overcome and cope with the stressor. 
The current study focused on the primary appraisal only. Lazarus and Folkman (1984) 





researchers (e.g., Cavanaugh et al., 2000) expounded upon this theory and applied it to 
workplace stressors, positing that stressors experienced at work would be appraised 
through a similar process to other stressors. Cavanaugh et al. (2000) created the CH 
Framework, which categorized many different potential workplace stressors as challenges 
or hindrances broadly. With substantial evidence supporting this categorization of 
stressors (e.g., Cavanaugh et al., 2000; LePine, 2005), many researchers have adopted 
this approach to measuring the impacts of various workplace stressors on employees. 
More recently, researchers have begun to question the legitimacy of this pre-
categorization approach, and have suggested that a more appropriate method of 
measuring appraisals is to let participants appraise stressors themselves as either 
challenges or hindrances (Brady & Cunningham, 2019; Mazzola & Disselhorst, 2019; 
O’Brient & Beehr, 2019; Webster et al., 2011).  
 Researchers have continued to use both approaches to measuring the impacts of 
stressors and appraisals on employees (Mazzola & Disselhorst, 2019). When using the 
pre-categorized approach, researchers are essentially measuring the extent to which 
participants have experienced different stressors, and then assuming the appraisal process 
occurred for each participant in the same way, consistent with the categorization. Brady 
and Cunningham noted, “This [pre-categorization] approach perpetuates a theoretically, 
rather than empirically derived understanding of stressors and their impacts on workers, 
and it limits our understanding of how stressors may be appraised in a complex, 





The present study adopted the latter approach, whereby participants were 
presented with definitions of challenge stressors and hindrance stressors, and then given 
17 common work stressors and asked to rate the extent to which these stressors were 
challenges and hindrances. Another feature of this approach is that it does not force the 
stressors to be either a challenge or a hindrance. Instead, stressors can be appraised as 
both challenges and hindrances simultaneously, or neither. This method follows from 
research showing that each individual appraises stressors differently (Brady & 
Cunningham, 2019). In fact, research has even shown that certain variables moderate 
how stressors are appraised (e.g., occupation, Bakker & Sanz-Vergel, 2013).  
 Interestingly, the appraisal variables did not operate in either Model 1 or Model 2 
as expected, except for in their relationship with strain measured six months later. One 
possibility related to this measurement approach that could be influencing the results is 
that combining 17 stressors into a single average appraisal score for challenges and for 
hindrances is oversimplifying a complex, multi-dimensional process. With this, perhaps 
if I had tested the models with the challenge and hindrance appraisal scores for each 
individual stressor separately, I would see different results. Unfortunately, the sample 
size of the current study would not allow for such modeling. However, future researchers 
should investigate this further, examining how and why different stressors are appraised 
the way they are by different individuals. Another potential issue with this measure is that 
the demands included in the measure can be conceptualized as broad stressor categories 
that look different for different participants, encompassing a wide array of potential 





experienced differently between participants, leading them to appraise that demand 
differently based on their individual experiences. One other potential issue with this 
measure is that the first two demands, job autonomy and participative decision making, 
are positively worded such that they do not seem like demands at all. Unfortunately, this 
coding cannot be accounted for in the analysis stage as the demands would have to be 
reworded in the surveys. These positive “demands” may have clouded the challenge and 
hindrance scores as it is unlikely these would be considered demands by many.  
Another possibility is that the appraisal of certain stressors changed within 
individuals over time. This idea is supported by the findings of Brady and Cunningham 
(2019). That is, they found that appraisals of certain stressors can very both between and 
within individuals. Although, in Model 1, residual change in the appraisal variables was 
controlled for, this was only done on the average of the 17 potential stressors appraised as 
challenges and hindrances. Therefore, the appraisals of the various individual stressors 
may have changed, thereby differentially impacting, or being impacted by, perceived 
resilience or stress mindset. Additionally, the auto-regressive controls were not included 
in Model 2 due to sample size restrictions. As such, changes in the appraisals over the 
three waves of the study could be at the root of why the appraisal measures were not 
found to predict later perceived resilience in that model.  
One final note worth mentioning on the measurement of stressor appraisals in this 
study is that it appears that individuals’ mindsets about stress do not play a role in how 
stressors are appraised on average. Brady and Cunningham (2019) posed the possibility 





certain way, regardless of the specific stressor. While this may still be the case, the results 
of this study suggest that this potential general appraisal tendency is not related to their 
general perceptions of stress (i.e., stress mindset).  
Strengths and Limitations 
 The major strengths of the present study stem from its methodology. Specifically, 
the current study utilized a CLPM for Model 1, and a 3-wave longitudinal design for 
Model 2. The CLPM in Model 1 allowed for the control of cross-lagged and auto-
regressive effects, which augments confidence toward causality/directionality of any 
effects found. Additionally, with the CLPM, the present study assessed the measurement 
structure and measurement invariance of the latent constructs included in Model 1. 
Researchers have noted that measurement invariance is too often omitted from 
longitudinal studies using SEM analyses, especially CLPM (Burn et al., 1989; Curtis et 
al., 2020). As researchers have shown (Burn et al., 1989; Kline, 2005), establishing 
measurement invariance, or that the measurement structure specified for the latent 
constructs in SEM analyses does not change substantially across measurement occasions, 
is essential before interpreting the effects found in longitudinal SEMs. Finally, the use of 
an SEM approach, with adequate sample size (Barrett, 2007), adds to the rigor of 
research studies in that it accounts for measurement error and item reliabilities, which are 
not accounted for in many traditional analytical techniques like path analyses with no 
latent constructs specified.  
 Despite these strengths, the current study also suffers from a few limitations. 





multiple researchers have warned that as SEMs become more complex and more paths 
are specified, the sample size required to detect and appropriately interpret effects 
increases (Barrett, 2007; Kline, 2005). Barrett (2007) noted that the only methods for 
power analysis for complex SEMs are not worth undertaking due to the amount of labor 
required and the lack of straightforward interpretations of the results. As such, it was 
suggested that N = 200 be a minimum, and more complex models should have increasing 
samples sizes from there. General rules of thumb have been suggested like a ratio of 5 to 
1 of participants to free parameters, which this study meets, but these are arbitrary 
recommendations (Kline, 2005). Partly due to this confusion and lack of straightforward 
recommendations, researchers have noted that the focus of SEM should be more on a 
combination of the bigger picture of the modeled effects, how they fit with theory, and 
how well the hypothesized model fits the data collected (Barrett, 2007; Kline, 2005). For 
this reason, I offered some interpretation of all effects found, even those which were not 
flagged as significant, but did so with caution, noting each time whether the effect was 
significant or not. Indeed, a larger sample may have helped to detect some of the smaller 
effects. However, many of the effects, like those of stress mindset on the appraisal 
variables and their cross-lagged counterparts, were very close to 0.  
 Another potential limitation of the current study is that the sample obtained was 
from an online data source (i.e., MTurk) that made for a heterogenous sample in terms of 
occupation and other demographics. Paolacci and Chandler (2014) argued that there are 
many unknowns still to be determined in using MTurk samples in psychological research, 





However, in some ways, using this online sample is also a strength of the study. Indeed, 
researchers have shown that collecting data from such a diverse sample of participants 
that is representative of the U.S. working population (Casler, Bickel, & Hackett, 2013; 
Michel, O’Neill, Hartman, & Lorys, 2018) increases the generalizability of the results to 
different demographics. Given the recent findings related to occupation and other 
characteristics as potential moderators of how stressors are appraised, collecting data 
from such a diverse sample was deemed important to help overcome these potential 
confounds. Additionally, recommendations by Cheung, Burns, Sinclair, and Sliter (2017) 
were implemented to help ameliorate potential careless responding issues. Specifically, 
attention check items were included in all three surveys administered. Failure of an 
attention check item meant the participant received a warning message and had to restart 
that survey. Failing a second attention check item within a survey removed that 
participant from the study. Overall, less than 10 participants were removed from the 
study as a result of failing two attention check items within a single survey.  
Still, the heterogeneity of the sample from MTurk also meant that narrowing 
results to a specific subset of the population of employed U.S. adults was not feasible 
(Barger, Behrend, Sharek, & Sinar, 2011). As such, further research will be needed 
before these results can be applied to any one demographic. Additionally, this meant that 
the results of this study could not be interpreted with the added consideration of 
organizational or unit levels. Although, generally speaking, previous research has not 





the variables studied here. In fact, researchers (e.g., Lazarus & Folkman, 1984) have 
suggested that the appraisal process is a very individual (e.g., cognitive) process.  
 Due to sample size concerns, additional control variables that may have 
influenced the appraisal processes and their effects on other constructs were not included 
in the models of the present study. For example, research has shown that general anxiety 
can influence individuals’ reactions to stressors and their experiences with overcoming 
them. Another potential covariate could be long-term exposure to certain stressors. While 
this study assessed the extent to which the common stressors were experienced over the 
previous three months, research has suggested that repeated, long-term exposure to 
stressors, and the repeated appraisals of those stressors, may influence how individuals 
appraise those stressors in the future (Brady & Cunningham, 2019; Crane & Searle, 
2016). Future researchers should include key covariates highlighted in previous research 
in their studies of the stressor appraisal process.  
 Finally, the effects of the COVID-19 pandemic on the present study are difficult 
to understand and ameliorate. Researchers have recently argued that the ongoing virus 
pandemic has had effects on work-life balance, work stress levels, strain, stigma at work, 
mental well-being, and many other outcomes (Amin, Griffiths, & Dsouza, 2020; Answer, 
2020; Teoh & Kinman, 2020). Research is only beginning to highlight how the variables 
in this study may have been affected by the pandemic. While I did include an item in the 
surveys of this study to ascertain some basic, categorical information about participants’ 
work situations, more detailed data on the effects of the pandemic on participants’ work 





study, the duration and severity of the pandemic and its impact on society were 
impossible to predict.  
 One potential impact of the pandemic on the present study is related to being 
forced to work from home. About 40% of participants in the present study reported 
having to work from home throughout the study. While this change to the work situation 
can have both benefits and detriments to employee well-being and other important 
outcomes (Allman, 2020; Nadrosiene, Buciuniene, & Gostautaite, 2019), it is likely that 
the stressors included in the measure of stressor appraisals (e.g., quantitative work 
overload, work unpredictability) are differently experienced by those participants 
working from home. For example, working from home is likely to involve less 
interpersonal stressors as there is likely to be less interaction with others.  
 The potential impacts of the pandemic on this study and on the constructs 
assessed herein in general warrant future research. As researchers have noted, the 
pandemic is a dynamic situation that will continue to evolve in its impacts on our daily 
lives (Amin et al., 2020). I attempted to ascertain some information on participant work 
situations that would help highlight some of those impacts. Though the data collected was 
insufficient and may suffer from those impacts, knowing that the sample was not having 
to change their work situations a meaningful amount between waves of this study is 
helpful.  
Implications and Suggestions for Future Researchers 
Arguably the most important implication of this study for workplaces and 





notion that increasing challenge stressors for employees can have positive outcomes 
(Mazzola & Disselhorst, 2019). In fact, the present study suggests that stressor appraisal 
is a complex process, and that attempting to increase any type of stressor may be 
detrimental to employees. The danger with increasing any stressor is that it may be 
appraised as a hindrance by some, which this study showed may lead to increased strain 
in the future. Still, this study was not able to show whether these effects are different for 
specific stressors.  
Previous research has shown that stress mindset is augmentable with relatively 
low-cost methods, and that this augmentation may be linked with desirable outcomes like 
increased seeking of feedback from leaders in work contexts. However, the current study 
suggests that more research is needed to better understand stress mindset and how it 
operates in the work context. Therefore, practitioners should be weary of interventions 
aimed at increasing stress mindset with the goal of improving organizational and 
individual outcomes.  
 The present study highlights a few potential key areas for future inquiry. First, the 
present study assumed that all relationships tested were linear. Some researchers (e.g., 
Mazzola & Disselhorst, 2019) have argued that given the findings from stress research on 
a non-linear relationship between stress and strain (e.g., Podsakoff, 2007; Yerkes & 
Dodsen, 1908), researchers should utilize analytical techniques that allow for testing of 
these types of relationships. Knowledge on the type of relationships between different 
types of stressors and strain would substantially help advance the field and potentially 





continue to investigate stress mindset as a potentially impactful construct in stressor 
appraisal research. Despite researchers arguing that general tendencies to view stressors 
in a specific way are likely to exist (e.g., Brady & Cunningham, 2019), very few studies 
have included this construct to date. Finally, future research should examine the 
relationships examined in the present study but for specific stressors rather than with an 
amalgam of stressor appraisals. Researchers have long attempted to efficiently group 
stressors together to assess reactions to work stress. However, research is continuing to 
show that stressors, and individuals’ reactions to them, are dynamic and perhaps even 
context specific (Brady & Cunningham, 2019). That is, a stressor may cause differential 
reactions between individuals or even within individuals over time.  
Experimental methods with lab-induced stressors may be a way to further 
investigate the circumstances under which stressors are appraised differently between and 
within individuals. While few have been conducted (e.g., Kirby & Sherman, 2016), I 
suggest that researchers utilize experimental methodologies to help understand some of 
these dynamic processes. One other suggestion to help highlight why stressors are 
appraised the way they are is qualitative methods. Qualitative research is able to find fine 
details that can inform later quantitative research (Kidder & Fine, 1987). I suggest that 
researchers employ qualitative methods such as interviews and observations to obtain 
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Stressor Appraisal (Brady & Cunningham, 2019) 
Instructions: 
Below is a list of 17 potential work demands that you might have experienced in your 
workplace along with definitions for each. Please read the demand and the definition and 
then respond to the three items for each of the 17 stressors. 
For the purposes of this survey, the following definitions are used: 
 “Challenge” refers to demands that are invigorating, engaging, and may have a positive 
impact on you or your work.  
 
 “Hindrance” refers to demands that are inhibiting, overwhelming, and may only have 
negative impacts on you or your work. 
 
Items: 
1. To what extent have you experienced this demand in your work environment? 
2. To what extent do you perceive this demand as a “challenge?” 
3. To what extent do you perceive this demand as a “hindrance?” 
 
Response Scale: 
1. Not at all 
2. A little 
3. Somewhat 
4. A moderate amount 
5. A good amount 




1. Job Autonomy: Discretion in planning out the work and determining the 
procedure in the work.  
2. Participative decision-making: Input in the formulation of decisions for which one 





3. Unpredictability of work: Unexpected events that occur at work. 
4. Role ambiguity: Unclear information concerning one’s work objectives and what 
is expected. 
5. Role conflict: Conflicting information or inconsistent demands concerning one’s 
work or methods. 
6. Quantitative work overload: Too much work to do in a given time frame. 
7. Qualitative work overload: The work is too difficult and exceeds one’s abilities.  
8. Quantitative work underload: Not enough work to do. 
9. Qualitative work underload: The work is too simple and does not allow 
individuals to use their full abilities.  
10. Responsibility for others: Responsibility for the work of others (e.g., their morale, 
division of labor).  
11. Lack of social support from colleagues: Lack of help and support from 
colleagues.  
12. Lack of social support from supervisors: Lack of help and support from 
supervisors. 
13. Interpersonal conflict among colleagues or peers: Negatively charged interactions 
in the work environment among colleagues or peers.  
14. Interpersonal conflict involving one’s supervisor: Negatively charged interactions 
in the work environment involving one’s supervisor. 
15. Bureaucratic constraints: Bureaucracy (e.g., rules, procedures) that prevent 
individuals from performing up to their capabilities. 
16. Material and technological constraints: Missing or lack of equipment at work that 
prevent individuals from performing up to their capabilities. 
17. Job insecurity: Uncertainty about the security of one’s job in the future.  
 
Stress Mindset (Crum & Salovey, 2013) 
Please rate the extent to which you agree or disagree with the following statements. For 
each question choose from the following alternatives: 
 
1 _ Strongly Disagree 
2 _ Disagree 
3 _ Neither Agree nor Disagree 
4 _ Agree 
5 _ Strongly Agree 
 
1. The effects of stress are negative and should be avoided. 





3. Experiencing stress depletes my health and vitality. 
4. Experiencing stress enhances my performance and productivity. 
5. Experiencing stress inhibits my learning and growth. 
6. Experiencing stress improves my health and vitality. 
7. Experiencing stress debilitates my performance and productivity. 
8. The effects of stress are positive and should be utilized. 
Resilience (Smith et al., 2008) 
Please indicate the extent to which you agree with the following statements regarding 
yourself over the past month.  
 
1 _ Strongly Disagree 
2 _ Disagree 
3 _ Neither Agree nor Disagree 
4 _ Agree 
5 _ Strongly Agree 
 
1. I tend to bounce back quickly after hard times. 
2. I have a hard time making it through stressful events. 
3. It does not take me long to recover from a stressful event.  
4. It is hard for me to snap back when something bad happens. 
5. I usually come through difficult times with little trouble. 
6. I tend to take a long time to get over set-backs in my life.  
 
Strain (Lovibond & Lovibond, 1995) 
 
For each of the statements below, please indicate how much the statement applied to you 
over the past month.  
 
1 _ Did not apply to me at all 
2 _ Applied to me to some degree, or some of the time 
3 _ Applied to me a considerable degree, or a good part of the time 
4 _ Applied to me very much, or most of the time 
 
1. I found it hard to wind down. 
2. I found it difficult to relax. 
3. I felt that I was using a lot of nervous energy. 
4. I found myself getting agitated. 
5. I tended to over-react to situations. 
6. I felt that I was rather touchy. 
7. I was intolerant of anything that kept me from getting on with what I was doing. 
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Appendix B 
###  MODEL 1  ### 
#Read in data 
Diss1 <‐ data.frame(read.csv(file.choose())) 
 
#cor(AllDiss, use = "pairwise.complete.obs") 
#sapply(AllDiss, is.numeric) 
 
#Initial CFA modeling for measures (Stress Mindset, Resilience) 
library(lavaan) 
##Stress Mindset 
Memodel1 <‐ ' 
# measurement model for Stress Mindset 
    SMEnh =~ X1SM_2 +X1SM_4 + X1SM_6 + X1SM_8 
    SMDeb =~ X1SM_1 + X1SM_3 + X1SM_7 
# + X1SM_5 
' 
 
fit1 <‐ cfa(Memodel1, data = Diss1) 
summary(fit1, standardized = TRUE) 
fitMeasures(fit1, c("cfi","tli","rmsea","srmr")) 
Mod1 <‐ modindices(fit1) 
Mod1 
##Resilience 
Memodel2 <‐ ' 
   
  # measurement model for Resilience 
 
    Resil =~ X1Res_1 + X1Res_2 + X1Res_3 + X1Res_4 + X1Res_5 + X1Res_6 
    X1Res_1 ~~ X1Res_5 
    #X1Res_1 ~~ X1Res_3 
    #X1Res_3 ~~ X1Res_5 
' 
 
fit2 <‐ cfa(Memodel2, data = Diss1) 
summary(fit2, standardized = TRUE) 
fitMeasures(fit2, c("cfi","tli","rmsea","srmr")) 
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Mod2 <‐ modindices(fit2) 
Mod2 
####Measurement Invariance component: 
#Configural Invariance 
 
Conm <‐ ' 
  SME1 =~ NA*X1SM_2 + X1SM_4 + X1SM_6 + X1SM_8 
  SME2 =~ NA*X2SM_2 + X2SM_4 + X2SM_6 + X2SM_8 
  SMD1 =~ NA*X1SM_1 + X1SM_3 + X1SM_7 
  SMD2 =~ NA*X2SM_1 + X2SM_3 + X2SM_7 
SM1 =~ SME1 + SMD1 
SM2 =~ SME2 + SMD2 
  Res1 =~ NA*X1Res_1 + X1Res_2 + X1Res_3 + X1Res_4 + X1Res_5 + X1Res_6 
  Res2 =~ NA*X2Res_1 + X2Res_2 + X2Res_3 + X2Res_4 + X2Res_5 + X2Res_6 
X1Res_1 ~~ X1Res_5 
X2Res_1 ~~ X2Res_5 
SME1 ~~ 1*SME1 
SME2 ~~ 1*SME2 
SMD1 ~~ 1*SMD1 
SMD2 ~~ 1*SMD2 
Res1 ~~ 1*Res1 
Res2 ~~ 1*Res2 
' 
 
fitCon <‐ cfa(Conm, data = Diss1, estimator = "MLR", se = "robust", std
.lv = FALSE) 
summary(fitCon, fit.measures = TRUE, standardized = TRUE, ci = TRUE, rs
quare = TRUE) 
#Metric Invariance 
 
Metm <‐ ' 
  SME1 =~ En2*X1SM_2 + En4*X1SM_4 + En6*X1SM_6 + En8*X1SM_8 
  SME2 =~ En2*X2SM_2 + En4*X2SM_4 + En6*X2SM_6 + En8*X2SM_8 
  SMD1 =~ De1*X1SM_1 + De3*X1SM_3 + De7*X1SM_7 
  SMD2 =~ De1*X2SM_1 + De3*X2SM_3 + De7*X2SM_7 
  Res1 =~ R1*X1Res_1 + R2*X1Res_2 + R3*X1Res_3 + R4*X1Res_4 + R5*X1Res_
5 + R6*X1Res_6 
  Res2 =~ R1*X2Res_1 + R2*X2Res_2 + R3*X2Res_3 + R4*X2Res_4 + R5*X2Res_
5 + R6*X2Res_6 
X1Res_1 ~~ X1Res_5 
X2Res_1 ~~ X2Res_5 
 
SME1 ~~ 1*SME1 
SME2 ~~ 1*SME2 
SMD1 ~~ 1*SMD1 
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SMD2 ~~ 1*SMD2 
Res1 ~~ 1*Res1 
Res2 ~~ 1*Res2 
' 
 
fitMet <‐ cfa(Metm, data = Diss1, estimator = "MLR", se = "robust", std
.lv = FALSE) 
summary(fitMet, fit.measures = TRUE, standardized = TRUE, ci = TRUE, rs
quare = TRUE) 
#Scalar Invariance 
 
Scam <‐ ' 
#Measurement component: 
 
 SME1 =~ En2*X1SM_2 + En4*X1SM_4 + En6*X1SM_6 + En8*X1SM_8 
  SME2 =~ En2*X2SM_2 + En4*X2SM_4 + En6*X2SM_6 + En8*X2SM_8 
  SMD1 =~ De1*X1SM_1 + De3*X1SM_3 + De7*X1SM_7 
  SMD2 =~ De1*X2SM_1 + De3*X2SM_3 + De7*X2SM_7 
  Res1 =~ R1*X1Res_1 + R2*X1Res_2 + R3*X1Res_3 + R4*X1Res_4 + R5*X1Res_
5 + R6*X1Res_6 
  Res2 =~ R1*X2Res_1 + R2*X2Res_2 + R3*X2Res_3 + R4*X2Res_4 + R5*X2Res_
5 + R6*X2Res_6 
X1Res_4 ~~ X1Res_6 
X2Res_4 ~~ X2Res_6 
 
#Constraining factor variances to 1: 
 
SME1 ~~ 1*SME1 
SME2 ~~ 1*SME2 
SMD1 ~~ 1*SMD1 
SMD2 ~~ 1*SMD2 
Res1 ~~ 1*Res1 
Res2 ~~ 1*Res2 
 
#Constraining item intercepts across waves to be equal: 
 
X1SM_2 ~ SM2i*1 
X2SM_2 ~ SM2i*1 
X1SM_4 ~ SM4i*1 
X2SM_4 ~ SM4i*1 
X1SM_6 ~ SM6i*1 
X2SM_6 ~ SM6i*1 
X1SM_8 ~ SM8i*1 
X2SM_8 ~ SM8i*1 
 
X1SM_1 ~ SM1i*1 
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X2SM_1 ~ SM1i*1 
X1SM_3 ~ SM3i*1 
X2SM_3 ~ SM3i*1 
X1SM_7 ~ SM7i*1 
X2SM_7 ~ SM7i*1 
 
X1Res_1 ~ R1i*1 
X2Res_1 ~ R1i*1 
X1Res_2 ~ R2i*1 
X2Res_2 ~ R2i*1 
X1Res_3 ~ R3i*1 
X2Res_3 ~ R3i*1 
X1Res_4 ~ R4i*1 
X2Res_4 ~ R4i*1 
X1Res_5 ~ R5i*1 
X2Res_5 ~ R5i*1 
X1Res_6 ~ R6i*1 
X2Res_6 ~ R6i*1 
' 
 
fitSca <‐ cfa(Scam, data = Diss1, estimator = "MLR", se = "robust", std
.lv = FALSE) 
summary(fitSca, fit.measures = TRUE, standardized = TRUE, ci = TRUE, rs
quare = TRUE) 
#S‐B chi sq test of model fit improvement between metric and configural
 models: 
 
lavTestLRT(fitCon, fitMet, method = "satorra.bentler.2001") 
###Structural Model 1: 
 
SEM1 <‐ ' 
#Measurement component: 
 
 SME1 =~ En2*X1SM_2 + En4*X1SM_4 + En6*X1SM_6 + En8*X1SM_8 
  SME2 =~ En2*X2SM_2 + En4*X2SM_4 + En6*X2SM_6 + En8*X2SM_8 
  SMD1 =~ De1*X1SM_1 + De3*X1SM_3 + De7*X1SM_7 
  SMD2 =~ De1*X2SM_1 + De3*X2SM_3 + De7*X2SM_7 
  Res1 =~ R1*X1Res_1 + R2*X1Res_2 + R3*X1Res_3 + R4*X1Res_4 + R5*X1Res_
5 + R6*X1Res_6 
  Res2 =~ R1*X2Res_1 + R2*X2Res_2 + R3*X2Res_3 + R4*X2Res_4 + R5*X2Res_
5 + R6*X2Res_6 
X1Res_4 ~~ X1Res_6 
X2Res_4 ~~ X2Res_6 
 
#Constraining factor variances to 1: 
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SME1 ~~ 1*SME1 
SME2 ~~ 1*SME2 
SMD1 ~~ 1*SMD1 
SMD2 ~~ 1*SMD2 
Res1 ~~ 1*Res1 
Res2 ~~ 1*Res2 
 
#Constraining item intercepts across waves to be equal: 
 
X1SM_2 ~ SM2i*1 
X2SM_2 ~ SM2i*1 
X1SM_4 ~ SM4i*1 
X2SM_4 ~ SM4i*1 
X1SM_6 ~ SM6i*1 
X2SM_6 ~ SM6i*1 
X1SM_8 ~ SM8i*1 
X2SM_8 ~ SM8i*1 
 
X1SM_1 ~ SM1i*1 
X2SM_1 ~ SM1i*1 
X1SM_3 ~ SM3i*1 
X2SM_3 ~ SM3i*1 
X1SM_7 ~ SM7i*1 
X2SM_7 ~ SM7i*1 
 
X1Res_1 ~ R1i*1 
X2Res_1 ~ R1i*1 
X1Res_2 ~ R2i*1 
X2Res_2 ~ R2i*1 
X1Res_3 ~ R3i*1 
X2Res_3 ~ R3i*1 
X1Res_4 ~ R4i*1 
X2Res_4 ~ R4i*1 
X1Res_5 ~ R5i*1 
X2Res_5 ~ R5i*1 
X1Res_6 ~ R6i*1 
X2Res_6 ~ R6i*1 
 
#Structural component: 
 
X2Chal ~ A*SME1 + B*Res1 + C*X1Chal 
X2Hind ~ D*SME1 + E*Res1 + G*X1Hind 
Res2 ~ X1Chal + X1Hind + Res1 
SME2 ~ X1Chal + X1Hind + SME1 
' 
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SEM1Fit <‐ sem(SEM1, data = Diss1, estimator = "MLR", se = "robust", st
d.lv = TRUE) 
 
summary(SEM1Fit, fit.measures = TRUE, standardized = TRUE, ci = TRUE, r
square = TRUE) 
 
###  MODEL 2  ### 
#Read in data 
Diss2 <‐ data.frame(read.csv(file.choose())) 
#Initial CFA modeling for Strain variable: 
Memodel3 <‐ ' 
   
# measurement model for Strain 
 
    Strain =~ X1Strain_1 +X1Strain_2 + X1Strain_3 + X1Strain_4 + X1Stra
in_5 
    X1Strain_1 ~~ X1Strain_2 
#+ X1Strain_6 + X1Strain_7 
     
' 
 
fit3 <‐ cfa(Memodel3, data = Diss2) 
summary(fit3, standardized = TRUE) 
## SEM component for Model 2: 
 
SEM2 <‐ ' 
#Measurement Component: 
  Stra3 =~ X3Strain_1 + X3Strain_2 + X3Strain_3 + X3Strain_4 + X3Strain
_5 
X3Strain_1 ~~ X3Strain_2 
  Res2 =~ X2Res_1 + X2Res_2 + X2Res_3 + X2Res_4 + X2Res_5 + X2Res_6 
X2Res_1 ~~ X2Res_5 
 
#Structural component: 
 
  Res2 ~ a*X1ChaSt 
  Stra3 ~ b*Res2 
  Stra3 ~ c*X1ChaSt 
 
  ab := a*b 
  total := c + ab 
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  Res2 ~ d*X1HinSt 
  Stra3 ~ f*X1HinSt 
 
  db := d*b 
  total := f + db 
' 
SEM2Fit <‐ sem(SEM2, data = Diss2, estimator = "MLR", se = "robust", st
d.lv = TRUE) 
 
summary(SEM2Fit, fit.measures = TRUE, standardized = TRUE, ci = TRUE, r
square = TRUE) 
 
 
